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The original ideology of published 
science 

• Why was science first published? 



First scientific journal 
• Ca. 1665 “Philosophical Transactions of the 

Royal Society” 

 

http://www.mhs.ox.ac.uk/sis25/image.php?id=49 
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Motivation for First scientific journal 

• produce a collective body of knowledge 

• a public record of original contributions 

 

• “a scientific news service” 

 

• facilitate communication between individuals 
who had worked in isolation from one another 

“The purposes and responsibilities for sharing” https://www.nap.edu/read/10613/chapter/4 
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First scientific journal 

• Required author registration. 

• Note time of new claim 

• Peer reviewed 

• Dissemination (via print) and archiving 

 



Scientific publishing 300 years later 

• 28 000 Scientific Journals 

• 1.8 M articles per year 

“The STM Report” Ware, Mabe (2012) 



Think about how the world has 
changed in 300 years 

• Globalization 

• Internet 

• Speed and reach of communication 

• New ways of disseminating  

– Blogs, tutorials 

• New ways of verifying claims 

– Eg. Forums, Reddit 



Science as a crow-sourced enterprise 

• “science is fundamentally a cumulative 
enterprise. Each new discovery plays the role of 
one more brick in an edifice.”  
– Eric Lander 

 

• “For centuries scientists have relied on each other, 
on the self correcting mechanisms intrinsic to the 
nature of science, and on the traditions of their 
community to safeguard the integrity of the 
research process.”  
– (NRC, 1992) 

“The purposes and responsibilities for sharing” https://www.nap.edu/read/10613/chapter/4 
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Open culture in Software and 
electronics 

• Code sharing, Github, open source, Stack 
overflow… 
– You can learn anything. These skills are not protected 

and hidden from the community. 
– Big software firms have huge benefit from this. 

• IoT 
– Raspberry Pi, Arduino 
– Lots of open projects, blogs, 
– Money is made by selling components 
– Industry has benefit of getting highly trained people, 

and also gets new ideas from community 



Problems with current publishing 
culture 

• Bias toward positive results 

 

• “decorating” scientific results in 
embellishments about importance of the work 

 

• These are problems could be solved 



Research landscape 

• $1.4 trillion globally (2012) 

• Ca. 18% on basic research 

– Almost all basic research done in academia 

• Majority of publications come from academia 

– What % of R&D results are open? 

• Ca. 7 M researchers worldwide 

– 7.5 researchers per 1000 employed people 

 

 



Premise 

• Society will get more value from scientific 
research if it is FAIR. 
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Changing user behavior Providing Tools 

Mentality: 
•Awareness of metadata 
•Potential value of FAIR 
 
Autocratic: 
•Funding agencies  
•Publishers 
 
Incentives:  
•Immediate value  
•provide services 

Ontology: 
•Build and test 
•Make as domain aware as possible 
 
e-labbook: 
•Provide domain-specific plug-ins 
•Forms 
 
Parsing and auto-tagging:  
•Develop NLP 
•NN for auto-tagging 
 



Community research 



Community research 

• To build any solution that I want the 
community to adopt, I need to make sure it 
has value to the community. 



Our Lab 



Raw spectra 
SQL database 
Link to samples, spectra, projects, users 

Sharepoint Web user interface Experimental metadata 



Abstract to domain specific ontologies 



<1,1,2,0,0,0,0,0,5,0,1,…> 



Build a hub to gather info 

• Network with community 

• Provide a place where they can enter their 
info 

• Provide a hub where they can submit data and 
have immediate benefit from a service 

• Auto-ID of XPS spectra 



Pilot project XPS 

• XPS is a common method 

• Train neural network on XPS data for auto-
peak ID 

• Step 1: Get the data 

• Step 2: Label the data 

• Step 3: Curate 

• Step 4: train models 

• Step 5: Auto ID 



Sample metadata 







FeO reference spectrum 



How can I support my claim? 

• XRD said FeO, ICP said FeO, Sigma Aldrich said 
99.99% FeO 

• But … XPS said Fe2O3 

• XRD measures volume of ca. 50-200 μm x 100 
μm2  

• ICP measures whole sample (actually sibling of 
XPS sample) 

• XPS measures volume of 5 nm x 300 μm2 

• Data represent different portions of sample  



Open question… 

• How can we encode this 
uncertainty? 

• Do we embed it into the schema as 
assertions based on measured data, 
with probabilities associated with 
them? 



Thank You! 



• ISO 19156 

• Cox 

 

• RDA Oct 23 conference 





 



Pilot projects 

• Pilot project to use data science methods on 
community provided, large and diverse data 
sets 

 



Isolating one method is not enough 

• The knowledge comes from the correlations 
between linked methods 

• Correlations between multiple properties 

• Correlations between structure and function 

• This requires that data from diverse methods 
needs to be connected in a machine 
interpretable way 



JSON 



XML 



VAMAS 



HDF5 



Publishing is old-school 

• Disseminating information via embedded 
graphics in prose does not lend itself well to 
large scale data analysis 

• The true facts as disguised in a lot of fluff, and 
the data is not in a consistent format. 

• We need a semantic web for scientific data to 
improve the value of scientific efforts 

Show picture of cowboy holding up nature 
journal 



Incentives to publish 

• “By providing intellectual credit publicly for 
innovative claims in natural philosophy, the 
journal encouraged scientists to disclose 
knowledge that they might otherwise have kept 
secret.” 

 

• “The Philosophical Transactions of the Royal 
Society created a sense of competition among 
scientists to be the first to publish a new scientific 
finding” 

“The purposes and responsibilities for sharing” 

https://www.nap.edu/read/10613/chapter/4 
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Science is crowd sourced 

• Little bit here, little bit there 

• Parameter space is enormous and large trends 
can generally not be achieved via a single lab 

• To find patterns we need to utilize the data of 
the crowd. We need to connect labs doing 
related work. They need to leverage each 
others work to make progress faster 

• They need to be connected 



What do I do when I think I have a 
great idea? 

• I Google it to see if anyone else has tried it. 

• If so, did they do it the same way I would 
have? 

• Can I make it better? 

• Can I take their starting pint and go further? 

• Is it a ‘destined to fail’ idea? 

• These are good things to know before getting 
started implementing an idea. 



Now we know it can be done better 

• Now we know that the self-regulating process 
can be done much faster and better 

 

• Now we know algorithms + computers + lots 
of data can be used to find big patterns’ 

 


