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Change

● 1992 - The first Digital Libraries were just being started, 
conceived, ADS first public demonstration

● 2017 - The CFA Library now contains NO BOOKS

● 2042 - ?????



ADS Data

● A bibliographic database of 12M scientific publications 
in Astronomy and Physics (metadata)

● A full-text archive of 4.8M documents (XML, PDF, 
Latex, OCR text)

● A citation graph with over 6M nodes and 100M edges

● (Anonymous) usage data for 50k regular users 



Machine Learning, Computational Linguistics

● Conditional Random Fields

● Latent Dirichlet Allocation (FS; O,T&S 1957, Topic 
Models)

● Word2Vec

● Various Ad Hoc 



The new way: Machine Learning (CRF)

Courtesy: P. Lopez



Grobid (http://cloud.science-miner.com/grobid/)  

Courtesy: P. Lopez

http://cloud.science-miner.com/grobid/




Graph/Network Analysis

● Very complex multi-partite network

● Clustering/Community Detection

● Information Flow, Critical Paths





Network Visualizations





Human-Computer Interface

● Visualizations

● User Interfaces
 



Paper analytics



How it’s done: paper to electronic record



Mining, collecting and connecting

Links to Full Text

Links to Data 
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Future

● When Computing and Storage are ANOTHER million 
times more powerful, what will ADS be like?

● ADS is a Human-Machine collaboration

● The New-Gutenbergian Revolution is not yet finished

● ADS is where the state-of-the-art becomes the 
state-of-the-practice 



For More Information
● ADS Bumblebee:

https://ui.adsabs.harvard.edu
● ADS API:

https://github.com/adsabs/adsabs-dev-api 
● ADS help and support:

http://adsabs.github.io/help/        adshelp@cfa.harvard.edu
● ADS news:

http://adsabs.github.io/blog/                                  @adsabs 
● ADS users group:

http://adsabs.harvard.edu/adsug.html  
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