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Overview

● Enriching the collection
○ Linking to external data archives and full text (external & local)
○ Indexing SIMBAD objects, VizieR Catalogs, NED
○ Graphics
○ Usage data (“Co-Reads”)
○ References and Citations
○ Policy (arXiv vs. published)
○ Associated records



Enriching the collection
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Enriching the collection - Linking: Full Text

Publisher Full Text



Enriching the collection - Linking: Full Text

arXiv match



Enriching the collection - Linking: Full Text

arXiv match



Enriching the collection - Linking: External Data

Astronomical Databases 
(SIMBAD, NED)
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Astronomical Databases 
(SIMBAD, NED)



Enriching the collection - Linking: External Data

Data Archives 



Enriching the collection - Linking: External Data

Data Archives 



Enriching the collection - Article Graphics

Thumbnail View Figures



Enriching the collection - Citation Network

Citations/References



Enriching the collection - Citation Network

Citations/References

data delivery sources

XML, LaTeX, ASCII, ...

resolver pipeline
      (parsing, matching)

citing/cited pairs
currently: 106,918,092

90,811,596 citations

Policy (arXiv vs. published citations)



Enriching the collection - Citation Network

Citations/References



Enriching the collection - Usage Data (“Co-Reads”)

Co-Reads (ADS/arXiv)



Enriching the collection - Basic Metrics (usage, citations)

Basic Metrics



Enriching the collection - Associated Information

● Errata
● Addenda
● Series
● arXiv matches
● ...



ETL: Extract, Transform And Load
Data Ingest To Production Servers



Ingest: Extract, Transform, Load

Bibliographic
● From Publishers
● Variety Of Formats

Non-Bibliographic
● Refereed Status, Read Counts, Citation Network
● Bibliographic Groups, Data Links, SIMBAD Objects
● arXiv.org, ADS Usage



Classic Bumblebee

Source Content Metadata,References,Abstract(bib)
ASCII tables (nonbib)

Metadata, References, Full-text
ADS Classic indexes (nonbib)

Back-end Flat files, ASCII tables SQL and MongoDB

Index Author, Title, Abstract, Keywords;
30 GB in size

~50 fields including full-text, 
affiliations,ORCIDs; 400 GB in size

Code 300K lines of home-grown C / PERL 
code, single threaded

Open source stack: SOLR, SQL, 
RabbitMQ, Docker containers

Performance 48 hours required to reindex all 
data, 12 hours to mirror

3 hours to Metrics, 48 to Solr

Features Custom tagged files format, ASCII 
index, limited phrase search

API, phrase and positional search, 
facets, scalable metrics, citations



Improved Ingest Pipeline

Bibliographic

NonBibliographic Metrics
Database

Databases

Bibcode Queue

Solr 
Search

Queue Workers
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Improving Ingest

Performance: MongoDB To Postgres

Reliability: Single Threaded 

Deployability: Reuse Bumblebee Microservice Framework

Visibility: Manage With Airflow



Airflow



Thank you! 
Q&A



Overview

● Extraction / Transform / Load 
○ Content being indexed
○ Technology stack: ADS Classic vs. new architecture
○ Pipeline details


