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We	do	not	do	everything,	but	at	what	we	do	
we	aim	to	be	the	best	in	the	world.







www.forbes.com/sites/bernardmarr/2016/04/05/why-everyone-must-get-ready-for-4th-industrial-revolution



1ST industrial revolution



2nd industrial revolution
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3rd industrial revolution



4th industrial revolution







http://www.oclc.org/research/publications/library/2014/oclcresearch-evolving-scholarly-record-2014-overview.html







ALWAYS OPEN?

PHILOSOPHICAL	TRANSACTIONS	-	1665	

ASSOCIATION	OF	IDEAS	INDEX	-	1960s	

IMPACT	FACTOR	-	1960s	

SALE	OF	JOURNAL	TITLES	BY	SOCIETIES	-	1960s-1980s	



Larivière V, Haustein S, Mongeon P (2015) The Oligopoly of Academic Publishers in the Digital Era. PLoS ONE 10(6): e0127502. doi:10.1371/ journal.pone.0127502



OPEN SCIENCE

The	Open	Science	Framework	-	cos.io

http://cos.io


Open science by design

https://www.nap.edu/catalog/25116/open-science-by-design-realizing-a-vision-for-21st-century



OPEN SCIENCE





http://figshare.com/articles/101_Innovations_in_Scholarly_Communication_the_Changing_Research_Workflow/1286826

http://figshare.com/articles/101_Innovations_in_Scholarly_Communication_the_Changing_Research_Workflow/1286826
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The Inception
• “Open science is super 

important - let’s host an event 
to bring people together!” 

• We need to engage 
researchers 

• We need resources  



Embedded liaison librarianship  
= collaboration with faculty 

“Open science is 
super important - it 
brought so many 
collaborations to my 
research!!”



Grant support and buy-in from college(s) 

David Scaife Foundation:  
“Here is some money - do some 
exciting things with it.”

Rebecca (Dean of MCS):  
“THIS is the future of science!”



City Hall of Gotham 

Mellon Institute

The Venue







Registrant Category

Other
7%

Staff
11%

Undergrad
7%

Postdoc
19%

Grad Student
39%

Faculty
17%

Registrant Department
Biological Sciences

University Libraries

Computational Biology

Mechanical Engineering

Information Systems

Language Technologies Institute

Chemistry

Institute for Software Research

Psychology

Social and Decision Sciences

Heinz College

Pittsburgh Supercomputing Center

Mellon College of Science

Robotics

Psychiatry and Pediatrics

Public Policy and Management

Statistics

Health Sciences Library

Center for the Neural Basis of Cognition

Psychiatry

Physics

Human-Computer Interaction Institute

Electrical and Computer Engineering

Civil and Environmental Engineering

Machine Learning

Learning Research and Development Center

Figshare

Allen Institute

eScience Institute

Center for Machine Learning and Health 1
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The Participants



Day 1: 
Talks and Panels 

Open Science in Research 

Open Data and Reproducibility 

Open Tools and Platforms 

Open Access



The “Speed Dating”



Day 2: Hands-on Workshops
Track 1 
• Preparing your data and code for 

reproducible publication (Code 
Ocean) 

• Open Science on Bridges (Pittsburgh 
Super Computing Center)

Track 2 
• Bioconductor (Sean Davis, NCI)  
• ENCODE pipeline development 

framework: making your 
computational analysis scalable, 
reliable, portable and reproducible 

Track 1+2 
• Lightning talks: BenchSci, Protocols.io, Open Science Framework 
• Lunch and KiltHub Deposit-a-thon (CMU Libraries) 

https://kilthub.figshare.com


Highlights



Open hardware and software 



Open hardware and software 



Large scale team science



Open framework for citizen science



Different flavors of reproducibility



Reproducible computing on HPC 



National scale data collection and curation



National scale data collection and curation



National scale data collection and curation



Evolving platforms by publishers



Pros and cons about pre-printing



Recurring Themes  
(and some favorite quotes)



Motivations and incentives
“There were microscopes that 
were too expensive for us …why 
don’t we make it ourselves and 
make it open source?”

“Not just something to plug and 
play … we want to constantly 
hack into our system and modify 
and make change for our specific 
research questions”

“…make tools more accessible 
for others, and others will 
contribute back”

“… but the open sources spirit 
caught on and bought a lot of the 
good will from the community”



Roles of funders and institutions

“Funders can encourage even 
force change in our behaviors”

“[NIH] should really make part 
of the [R01] renewal decisions 
on how much data is reused” 

“Science always moves faster 
than evaluation processes, its 
going to change when some of us 
are on the other side.”

“Conversation [on reward system 
in terms of funding] has not 
formally happened.”



Challenges “People develop hard ware 
and code, but not necessarily 
have time to share”

“Data arriving at 
unprecedented volume, variety 
and velocity. Need new tools 
and approaches to process, 
analyze and interpret”

“How to get grad students and 
postdocs the credit they need 
to get tenure track jobs”  

“Technology is ever evolving, 
need to be full time to learn all 
theses”

“Till we get to a point how to 
measure the value /reuse of data, 
we won’t have incentives in 
place” 



Reproducibility

“Grabbing data via point and click is 
not reproducible”

“With a few lines of code, get the data 
…reproducibly. If data changes, just 
have to re-run the code”

“[A research project] is like a big 
iceberg, the tip is what’s shown, the 
whole thing is all the work that 
happens.”

Publication
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Value of Data
“Sharing data is not useful, reusing 
data is useful.” 

“Open access ≠ useful resources… 
implementation is not FAIR”

“To make data valuable is work. It’s 
hard to do it well.”



Metadata
“Metadata standards…vary a lot 
by discipline. How discipline 
specific should we make it so its 
useful to genomics community 
but also useful for everyone 
else?”

“Is it worth spending the time? 
Yes, otherwise its not useful” 

“Maintain balance of asking for 
enough metadata but not too 
much” 

“As a community we shouldn’t 
tolerate another data format. We 
need things as open, machine 
readable, and low level as we can 
possibly get”



Data ownership and privacy

“Who owns data, code, and 
research outputs?  When, if ever, 
do they expire?”

“We know its very valuable, but 
frankly we don’t know who owns 
it”

“The traditional Form of Consent 
comes with lots of challenges… 
because we don’t know how 
these data will be linked in the 
future to other data”



Moving Forward
• New collaborations among 

researchers 

• Partnership among various 
stakeholders  

• More open science events







• Automation in data discovery 
• Automation in data curation and 

generation 
• Measuring and improving data 

quality 
• Integrating datasets and enabling 

interoperability 
• Biomedical data discovery and 

reuse 
• The future of scientific data and 

how we work together

https://events.library.cmu.edu/aidr2019/ 

#AIDR2019

https://events.library.cmu.edu/aidr2019/
https://twitter.com/search?f=tweets&q=#AIDR2019&src=typd


kgw@cmu.edu
huajinw@cmu.edu

cmkeithw
HuajinBioLib


