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Knowledge Graphs 101

Context

Much has been written about knowledge graphs over the decades, but most has remained largely
technical and academic. However, Cloud technology has taken knowledge graphs from the
whiteboard as a concept to a reality most of us use, quite unconsciously, every day.

Almost every major search engine, digital assistant and social media platform relies on knowledge graph
technology to make sense of the vast amounts of data in the world. Based on a conceptually intuitive
model of nodes and links, the latter building and defining relationships to the former, knowledge graphs
mimic the human brain, learning and growing as we humans do.

But what is a knowledge graph?

A knowledge graph is simply a network of objects and connectors. The objects are 'things’ and the
connectors connect the things and define context for their relationship.
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Knowledge graphs, just like the human brain, can handle complex, unstructured and scattered data.
We don't necessarily need to know where the data is stored, but we do need to understand the
relationship between the data and its context.

First knowledge graphs

The term knowledge graph first came about in the 1970s and for the next few decades remained
largely conceptual and academic. But by the early 2000s, with the rise of the internet, open source
applications like Wordnet and GeoNames were using knowledge graph technology to characterise and
connect data and relationships.



In 2012, the term broke into the mainstream with Google's publication of its knowledge graph linking
to external data sources, like Wikipedia and the CIA World Factbook, to serve up content.

Different applications for knowledge graphs

Knowledge graph technology underpins the global businesses of Facebook, Airbnb, Microsoft, Apple's
Siri, Uber, eBay and thousands more, with a wide variety of use-cases.

Knowledge graphs work best within a defined domain. They can scale beyond this over time, as
Google has proven, but a narrow knowledge base helps increase quality and accelerates time to value.

At Eigen our knowledge graphs are restricted to industrial domains, most specifically to oil and gas
processes, operations and safety. More than fifteen years in this sector gives us some domain
authority over oil and gas data and systems, enabling us to identify many high value applications for
our clients.

Non-oil and gas use-cases Oil and gas use-cases

Question and [BM's Watson enables users to ask | Ask which pipeline sections are

answer questions with an ever-expanding | demonstrating a particularly high
domain of knowledge. integrity risk factor.

Information Google's search engine now relies | Confirm that all blowdown valves

retrieval on knowledge graph technology have performed as expected after

to serve up content. a plant trip event.

Pattern detection Goldman Sachs uses knowledge
graphs for transaction and
customer analysis, identifying

unusual patterns or money flows.

Identify early warning indications
of a potentially large gas leak as
detected by a cluster of gas
detectors.

The medical research sector
employs knowledge graphs to
integrate heterogeneous
biomedical data to identify new
drugs and vaccines.

Data integration Integrate and contextualise data
across different assets with

different heritage ownership

Recommendations Netflix uses knowledge graph
technology to detect patterns in
user behaviour that inform

recommendations between users.

Recommend inspections on
equipment based on failure
mode analyses and prior work
order history.

But there are hundreds more applications, possibly thousands. Our experience suggests once an
operator begins building a knowledge graphs, they spot opportunities that become incrementally
easier and cheaper to go after.
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Benefits and limitations

Knowledge graphs have many advantages over other methods of organising and managing data, but
there are also some limitations in the technology.

Benefits of knowledge graphs Limitations of knowledge graphs

e Data with context. o Most useful when integrating data from
o Build use-case by use-case — time to value. multiple sources.
e Link to source data, no copying and e Performance can be impacted by source
pasting — maximum data integrity. data access speeds, compared with
e Low code, open-source technologies. copying data into a database or lake.
e Highly scalable — no schema boundaries. e Typically, more hands on role by client
organisation — build vs buy.

Glossary

Knowledge graph technology is a relatively new addition to the data management community; the
following glossary of terms may help.

Edge: also called a link, connects two nodes when a relationship exists between them.

Graph: a mathematical concept used as a non-linear data structure. Graphs are often depicted
visually and are composed of nodes and links.

Ontology: a set of concepts or categories within one subject matter or domain that show
properties of entities as well as their relationships to one another. In the case of knowledge
graphs, ontologies allow data to be semantic.

Node: also called vertices or objects, nodes represent the entities of the knowledge graph.

Properties: attributes or characteristics of knowledge graph entities. Properties vary depending on
entity type and ontology.

Resource Description Framework (RDF): a standard for describing web resources and data
interchange, developed and standardized with the World Wide Web Consortium (W3C).

Schema: a set of rules for how entities, attributes, and relationships between entities can be
arranged in a database. Unlike an ontology, a schema provides rules centered around ordering
data, while an ontology provides rules centered around ordering relationships.

Semantic network: Another term for a knowledge graph.

Knowledge graphs for oil and gas.

We have spent the past decade or more building and integrating
systems that help oil and gas operators make better decisions
faster. We believe that knowledge graph technology presents the Phone: 01372 365830
fastest route to better decisions and getting value from your data.
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Call for a demo of how knowledge graph technology could help you.




