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DaSeLab

• Postdoc: 
– Cogan Shimizu

• PhD Students:
– Aaron Eberhart
– Abhilekha Dalal
– Joseph Zalewski
– Joshua Schwartz
– Mohammad Saeid Mahdavinejad
– Patrick Stingley
– Reihaneh Amini
– Rushrukh Rayan
– Sanaz Saki Norouzi
– Sulogna Chowdhury

• Undergrad Researchers:
– Andrew Eells
– Brayden Pankaskie
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Where (some) grad students went
• Industry

– Amazon
– IBM
– Apple
– GE Global Research
– TigerGraph

• Academia
– Wright State University, OH, USA
– University of Hartford, NJ, USA
– TU Dresden, Germany
– IIIT Delhi, India
– Universitas Indonesia, Jakarta

• Elsewhere
– UN Headquarters, New York
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Data, data, data!

• 2.5 * 10^18 (quintillion) bytes produced each day as of 2021

• 90% of the world’s data was created in the last two years

• expected to double every two years

https://www.the-next-tech.com/blockchain-technology/how-much-data-is-produced-every-day-2019/
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Data Integration and Re-use
• data coming 

– from different sources
– in different formats
– differently structured

• If you need to use it for a combined purpose, you need to 
understand and integrate this data

• which is a lot of work.

• E.g. thousands of mentions of “John Smith”
• What exactly is Kansas City? (Missouri, Kansas or metro?)
• What is a forest?
• What does wind direction mean?
• What is Q6499080?

Data management is 80% of the effort/cost of data analysis!
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How to organize data to make this easier?

• formal language
• formal logic
• tables
• trees
• graphs

• Govern it all through standards and explicit agreements?
• Use of metadata? (data that explains other data)

– wind direction is “to”
– Kansas City typed as “metro area”
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Knowledge Graphs

• labeled directed graphs (“meaning” labels on both nodes and 
edges)

• nodes are “typed”

• additional complex metadata is often used but we will not get 
into this today 
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Google Knowledge Graph (live)
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hasEducation hasPresident

https://www.google.com/search?q=laura+kelly
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Knowledge Graphs
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Schema (as diagram)
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A good schema is critical for ease of reuse
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(Live)

https://www.wikidata.org/wiki/Q6499080
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How to present context?
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How to present context?

As Wikidata does it
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Authors affiliations include: Google, Microsoft, IBM, Facebook, eBay
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Gartner, 2021
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Knowledge Graph Standards
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Languages based on formal logic
allow for automated (deductive) 
reasoning. 
Corresponding algorithms are 
mathematically sophisticated and
require formal correctness and 
complexity assessments.

Also: 
The Standards need improvements!
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Plenty of open questions

• What makes good knowledge graphs?
• What are good processes and tools for making them?
• What are strong intelligent algorithms for managing them, 

including
– Automatic construction
– Integration
– Querying

• How do I make them self-explanatory?
• How do I use them in or with intelligent systems?
• What is the underlying theory/mathematics of the representation 

languages and (complex) algorithms?
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Key research question (knowledge graphs)

• Data management (discovery, integration, publishing, re-use)
is a major cost factor in data-intensive applications.
– In particular, if data is multi-sourced and heterogeneous.

• How can we save effort and cost for this data management?

• Research premise: 
The principled use of Smart Data 
(knowledge graphs and ontologies) 
saves effort and cost.

But how to exactly apply these methods best?
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enslaved.org
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https://enslaved.org/ https://lod.enslaved.org

https://enslaved.org/
https://lod.enslaved.org/
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enslaved.org process

1. Quality Graph Design.
2. Realization in Wikibase.

(Engine for Wikidata)
3. Knowledge graph construction and 

interaction through Wikibase as.
4. Additional front-end (simplified view)

(4) https://enslaved.org/
(3) https://lod.enslaved.org/
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>53M RDF triples from Wikibase export

https://enslaved.org/
https://lod.enslaved.org/
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KnowWhereGraph

• 2 years, $5M. Follows a $1M, 1-year pilot.
• NSF “Open Knowledge Networks” (OKN) program. 

21 phase 1 projects; 5 phase 2 projects.
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PI: Krzysztof Janowicz, UCSB
Co-PIs: Mark Schildhauer, Wenwen Li, 

Dean Rehberger, Pascal Hitzler
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KnowWhereGraph
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(some) project goals

• pushing the state of the art in spatiotemporal 
Knowledge Graph (KG) engineering

• transfer of KG technology towards adoptable practice
• application showcases

Addressing the bottleneck in data science:

80% is data processing
20% is deriving insights

http://KnowWhereGraph.org/ 
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Public release

Forthcoming (very soon!) – public release
• Knowledge Graph with >12B triples

– One of the currently largest public knowledge graphs.
– Focus on spatial data related to environment and natural 

disasters
• (somewhat later)

– open source software for access and management

http://knowwheregraph.org/
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Methods
• We  develop and apply a whole range of techniques to problems 

around knowledge graphs, including
– Deep learning
– Natural language processing
– Logic-based knowledge representation
– Computational logic and automated reasoning

• We apply our methods to other fields
– Intelligence data integration and analysis (DARPA)
– Cognitive Agents (AFOSR)
– Humanities (Mellon Foundation)
– Explainable Deep Learning (OBOR)
– Food Systems data (NIST / Department of Commerce)
– Scientific data (NSF GEO)
– Industry (several)
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Thanks!
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Thanks!
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