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How do we 
publish data?

Source:  United States public domain



It's the Web!

Source: Wikimedia commons; CC BY-SA 4.0



Source: Wikimedia commons; CC BY-SA 4.0



Image license: CC BY-SA 4.0

Why is finding data hard to do?

Nature Scientific Data 
recommends 58 repositories

icpsr.umich.edu

*

http://search.datacite.org
https://www.nature.com/sdata/policies/repositories
http://re3data.org


What is Dataset Search?



g.co/datasetsearch

https://toolbox.google.com/datasetsearch


Why do we need Dataset Search?

There is proliferation of datasets and dataset repositories

Dataset pages are often in the "long tail" of the Web

Data-publishing and research communities are very specialized



Option 1: "Scrape" the metadata from 
various pages.

● Brittle:
○ Page layouts change

● We don't know where to look:
○ Should we look for a 

dataset on any web page?

● Somewhat pointless:
○ That metadata was 

structured in the first place

Where do we start?



Structured data markup on the Web
● Founded by search engines in 

2011
● Google Bing Yahoo! Yandex
● Big! widely used in the Web 

(⅓-ish)

Embedded in Web pages

Adoption driven by its use in real 
search products

Part of the solution: 
Structured data (schema.org)





Why schema.org?

It's an open standard

Adoption driven by use in real search products

Embedded in HTML

Anybody can read and crawl this metadata

And build tools over it

It is really easy to add it



Our goal: 
build a search engine for all datasets on the Web

Open ecosystem: 
any data provider 

can join

Metadata: open
Data: can be open, 

require a license, 
etc.

Open standards:
Web-friendly, 

community based



Inside Dataset Search



What is Dataset Search?

It's a search engine
It's a search engine 

over metadata



dataset name

description

temporal coverage

provider





It's a search engine
It's a search engine 

over metadata

It's a search engine 
over metadata

from data providers

What is Dataset Search?



thousands of domains millions of datasets



Metadata
for 

datasets

Web

Cleaning and 
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Knowledge Graph 
Reconciliation
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Scholar Linking

Dataset Search  
Backend

Index
of

Enriched 
Metadata

Dataset Query 

Ranked 
Results

...



>3,800 repositories 

>27M datasets 

September 2018 August 2019



Lessons learned

Build an ecosystem first
Don't jump to a heavy-weight technical solution

Open, non-proprietary standard is key
When providers add metadata, it's not "just for Google"

Bootstrapping requires influencers and incentives



Beyond Metadata



Making statistics data more useful

Understand the data to enable search features 
● Answers to factual questions 
● Context about places, news events, issues
● Useful visualizations for comparison and insights

Requires open web-friendly formats for dataset 
content

http://www.google.com/search?q=california+unemployment+rate
http://www.google.com/search?q=us+economy
https://www.google.com/publicdata/explore?ds=dkb328clahj57_&ctype=l&strail=false&bcs=d&nselm=h&met_y=PR091&scale_y=lin&ind_y=false&rdim=tier_zero_sector&idim=tier_zero_sector:Business:Manufacturing:Nonfarm+Business&ifdim=tier_zero_sector&tstart=1228453200000&tend=1559707200000&ind=false


DataSet Publishing Language (DSPL)

Schema.org-based format to describe public statistics datasets

Data: Time series and codelists, represented as CSV files (or triples)

Metadata:

● schema.org/Dataset for general metadata
● Dimensions, Measures, Footnotes

Data model is similar to SDMX, RDF Data Cube.

Documentation and samples at google.github.io/dspl/

https://sdmx.org/
https://www.w3.org/TR/vocab-data-cube/
http://google.github.io/dspl/


Going further: Treat different sources as one database



 

Census(ACS)
BLSFBI

NOAA

CDC
Sequence
 data

Wikidata Landsat

Cloud APIs

Aggregated 
Knowledge 
Graph

Grid

Medicare

EPA

Schema.org proposal for representing Aggregate Statistical Data 

https://lists.w3.org/Archives/Public/public-schemaorg/2019Jun/0021.html


Proprietary + Confidential

Creating a 
data-publishing 
ecosystem



Proprietary + Confidential

Make it easy for scientists to share 
data and metadata in a meaningful 
way

Understand incentives for publishing 
metadata and data in a reusable way

Enable shared descriptions of biases 
and other experimental conditions

Key challenges



Proprietary + Confidential

Long-term storage
Landing pages crawlable by 
search engines

Persistent identifiers
DOI (doi.org)
identifiers.org

Structured metadata 
Web-friendly
Standards-compliant
schema.org

Technical foundations

Source: pexels.com

Clear license description



Proprietary + Confidential

Guidance and requirements from 
regulatory and funding agencies

Rewards and credit for publishing 
widely reused and cited data

Funding for the technical 
infrastructure that builds the 
foundation

Incentives

Source: pexels.com



https://www.nsf.gov/pubs/2019/nsf19069/nsf19069.jsp
https://datascience.nih.gov/news/nih-funded-researchers-in
vited-use-nih-figshare

https://www.nsf.gov/pubs/2019/nsf19069/nsf19069.jsp
https://datascience.nih.gov/news/nih-funded-researchers-invited-use-nih-figshare
https://datascience.nih.gov/news/nih-funded-researchers-invited-use-nih-figshare



