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The ADS “Classic” System

• No frameworks available in mid 1990s that matched our 
needs:
- RDBMS too slow, limited in capabilities
- no open source SQL engine
- big overhead in administration

• ADS Database and search engine circa 2009:
- custom-built software ~15 years old
- search engine over 250K lines of C code
- applications over 250K lines of C, PERL, python

• A “Big ball of mud” system:
- organic growth over a long period of time
- developed by different individuals
- lots of IP locked into the code, no documentation
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ADS Labs

• Launched in late 2010, mostly based on the ADS 
Classic search engine

• Includes facets (computed over top N papers) as 
well as a separate full-text search options

• Introduces interactive visualizations, 
recommendations, and later metrics

• Built using python, webpy, CSS, jQuery

• Useful platform for testing features, conduct 
usability studies, gather user feedback
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New ADS Architecture

• Metadata curation and management: Invenio

• Developed by CERN, used by HEP’s bibliographic system (INSPIRE)

• 200K python LOC

• Bibliographic data ingest, merging, citation linking

• Indexing and searching: SOLR/Lucene

• Enterprise search platform developed by Apache Foundation, used by 
thousands of websites

• 350K java LOC 

• Indexing, searching, filtering, relevancy ranking

• Aggregation, Logging, User Database: MongoDB

• Scalable, high-performance, open source NoSQL database

• Supports replication, high-availability, sharding, aggregation,

• A document store based on JSON and with a javascript engine
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ADS 2.0

• A platform built on web and digital library standards

• A new, extensible, industrial strength search engine

• A public API with various access control capabilities

• A set of applications supporting search, export, 
visualization, analysis

• A collaborative, open source development model 

• A community of scientists and curators using and 
contributing to the system on a daily basis
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Technology Transitions

Classic Labs 2.0

Metadata

Serialization
Search 

Paradigm

Templating

Storage

Editing

Content

Custom MARC Bibframe?

HTML XML JSON

Direct 
search

Faceted 
(limited)

Scalable 
facets

C + HTML CSS, webpy Flask, jquery, 
bootstrap, d3

filesystem SQL MongoDB

vi + scripts vi + scripts openRefine

metadata metadata full-text
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http://adslabs.org/adsabs
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Don’t forget the API
http://github.org/adsabs
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Our Hope

• Too many things to do, 
too little time, but...

• Let clever people come 
up with new ways to use 
ADS data

• At same time, we want to 
let the expert contribute 
content and context to 
ADS

• Examples: end-users, 
DST4L class and projects, 
ADSASS, bibliographies

Saturday, September 28, 13



Credit: Andy Casey
astrowizici.st/assets/d3/

API user, 4-line script
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Next: improving distributed curation

• Provide the technology and platform to facilitate the efforts 
already taking place, leveraging annotations

• Create a web-based portal supporting user profiles and 
curatorial roles (scientist, librarian, collaborator)

• Implement discovery tools supporting curator-supplied terms 
to allow targeted search, fine-grained annotations, review and 
validation of results

• Develop richer APIs to support private and public sharing of 
annotations, integration in third party platforms (publishers 
websites, authoring platforms such as Authorea, etc.)

• We are now developing workflows to support the curation of 
NASA award bibliography; this may serve as a test case for 
future work 
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For More Information

• ADS Labs (and 2.0): http://adslabs.org

• News, updates, presentations: @adsabs
https://www.facebook.com/nasaads
http://www.youtube.com/user/nasaads

• Code repository: https://github.com/adsabs/

• Like what you heard?  Like coding?  Talk to me, we 
are hiring!
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