
 

Title 

Library Gateways to Open Science 

Describe your contribution in one sentence 

Libraries can become the central platform for enacting and projecting the values of science: open-

minded enquiry, the free exchange of ideas, and reproducibility. 

Describe your project 

We imagine a future in which research libraries provide the digital platform for data-driven discovery, 

social networking, and accountability for professional and citizen scientists. Research libraries play a 

central role in publicizing the finished products of research. However, it is becoming imperative to make 

available and transparent the full scientific process, including underlying data and recorded failures. This 

imperative comes from research sponsors who want to exemplify the ideals of open science, from 

scientists struggling to reproduce the results of others, and from the general public to whom science is 

ultimately accountable. The imperative to build networks based on research data also comes from the 

Materials Genome Initiative, which aims to leverage the emergent qualities of big computing to 

accelerate the process by which useful materials are discovered. This is a societal project that sits at the 

intersection of scientific research, information management, and the public interest, and research 

libraries are the natural and obvious institutions to lead. Scientists also believe that the free and open 

exchange of information and ideas will lead to a better future, but they lack the tools to put these ideals 

into practice - scientists aren’t secretive, they’re just busy.  



We will connect the aspirations and capabilities of research libraries to the aspirations and needs of 

scientists -- making the process of science accessible to the public. Our initial focus will be on creating an 

open source platform that will combine research data collation, metadata tagging, archiving, and search 

to disseminate research in real time. The scope will at first include two or more physical science 

laboratories at MIT. These laboratories will work with software developers to define and refine the 

necessary digital tools so that they can be readily adapted by researchers. Subsequent efforts will 

integrate natural language processing of content from lab notebooks, research program websites, and 

open-access manuscripts to form the foundation of a social network based on research data and 

semantic search. Throughout, the system will be built and tested with the expectation that it will be 

expanded in scale to include any willing research organization worldwide.  

Our work differs in significant ways from existing efforts to create digital archives and social networks 

for science. Ours will be the first system built by scientists with the express purpose of making it easy to 

continuously share the full output of a laboratory. For instance, we will allow scientists to choose to 

share their full intellectual output including data and laboratory notebooks, with optional filters to 

define embargos (eg. share everything that is at least 24 months old). This approach is essential for 

establishing a relationship between scientists and the public that is based on reproducibility and the 

scientific method, rather than on publications and press releases. As a partnership between active 

researchers and librarians, our project will maintain focus on the twin objectives of making a system 

that is useful for scientists (so that it’s widely adopted) and that serves the public interest. Our platform 

will be designed to be managed by research libraries and will be demonstrated by the MIT Libraries, an 

institution that is deeply committed to enhancing public access to science. Our work will also take a 

unique approach to building a social network: we will define a network based on research data and 

semantics, rather than only publications and citations. This means that the network will grow at a 

deliberate pace and will prove its utility by creating scientifically useful connections based on ongoing 

research. This is opposed to existing networks that have shown explosive growth, but whose main utility 

is in boosting one career metric or another based on citations. Finally, this will be among the first efforts 

to address the need for a scalable archive of experimental data in the fields targeted by the Materials 

Genome Initiative. 

The project team includes experts at MIT in library science, physical science, computer science, and data 

science. The project team and our extended network of colleagues at MIT form a large and diverse 

community of stakeholders, ensuring that the resulting product is sufficiently useful and scalable to be 

widely adopted.  

How does this project advance the library field? 

This project will place libraries at the intersection of scientific research, data science, and the public 

interest. It will greatly expand the role of research libraries in the day-to-day business of scientific 

research. It will enable research libraries to implement the ideals of open access and, in so doing, to 

project our values through practice. 

Who is the audience and what are their information needs? 

There are four broad and overlapping audiences for this project. 



- Public users of science, including citizen scientists, who would benefit from open access to data 

and procedures (including failed experiments). A significant benefit of this project is that it 

facilities attempts to reproduce results, thus accelerating the pace of scientific progress and 

affirming falsifiability as a central tenet of science. 

- Active scientists who are struggling to create a new paradigm for research practice in an era of 

big data sets, an expanding universe of data solutions and professional networks offered by the 

private sector, and a continuously evolving set of requirements from research sponsors. 

- Research sponsors and overseers who want scientists to become fully accountable for their 

research, but are aware that the proper tools often don’t exist and are wary of overburdening 

already-strained professionals. 

- Students who are new to a field. The ability of this system to recognize topical trends and social 

networks in science based on data and semantic search (as opposed to opt-in social networks) 

will make more efficient the process by which students become familiar with a research field. 

 

Please list your team members and their qualifications. 

Rafael Jaramillo, Toyota Career Development Assistant Professor, Department of Materials Science and 

Engineering, Massachusetts Institute of Technology. PhD in Physics, The University of Chicago, 2008. 

Leads a research group that searches for new materials and material phenomena for applications in 

renewable energy and information technology.  

Chris Bourg, Director of Libraries at Massachusetts Institute of Technology (MIT). As director, Chris has 

responsibility for the 5 libraries of MIT, plus special collections and university archives. She also has 

oversight of the MIT Press, one of the top academic presses in the world, with a reputation for 

innovation and a long history of support for open access publishing. Prior to assuming her role at MIT, 

Chris worked for 12 years in the Stanford University Libraries, must recently as the Associate University 

Librarian for Public Services. She has a PhD in Sociology from Stanford University, and has written and 

spoken extensively on leadership and diversity, and the future of research libraries and scholarly 

communication. 

Micah Altman, Director of Research for the MIT Libraries, and Head/Scientist for the Program on 

Information Science (http://informatics.mit.edu). Dr. Altman leads work in the fields of social science, 

information privacy, research methods, and statistical computation, focusing on the intersections of 

information, technology, privacy, and politics, as well as on the dissemination, preservation, reliability, 

and governance of scientific knowledge. Dr. Altman has authored over 70 articles and books in leading 

outlets and has received numerous awards.  Dr. Altman also serves in leadership roles in many library 

and stewardship organization, including: National Digital Stewardship Alliance (chair), ORCID  (board 

member), Data-Preservation Alliance for Social Science (steering committee, Force11 (advisory board), 

the Qualitative Data Archive (technical advisory board), and DPN. Dr Altman holds a BA in Computer 

Science and a 2nd BA in Ethics from Brown, and a PhD in Social Science from CalTech. 

Tonio Buonassisi, Associate Professor of Mechanical Engineering at MIT. PhD in Applied Science & 

Technology, University of California, Berkeley. He heads the MIT PVLab, a research laboratory with an 

interdisciplinary focus on photovoltaics and system design. His research interests include the design of 

innovative manufacturing processes, predictive manufacturing process simulation, end-to-end and 

http://informatics.mit.edu/


multiscale defect characterization, demonstrating higher-margin solar applications including solar-to-

fuels and information systems, and technoeconomic analysis.  

Tamara Broderick, ITT Career Development Assistant Professor, Department of Electrical Engineering 

and Computer Science, MIT. PhD in Statistics, University of California, Berkeley. Her research focuses on 

developing and analyzing models for scalable, unsupervised machine learning using Bayesian 

nonparametric methods. 

Christopher Toews, Information Services and Technology, MIT. Chris has been working in IT for 18 years. 

He has worked in various roles in the IT world, including hardware installation, desktop support, server 

management, network administration, and software development. Through the years he has obtained 

an MCSA, CCNA, A+, and is a Mensa member. 


