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Outline

Introduction

Introduce search centric knowledge graphs and highlight how 

different they are from other graphs.

Entity Life Cycle

Present the life cycle of an entity including crawling, 

extraction, ingestion, and publishing.

Showcases

Demonstrate some of the different experiences generated for 

an entity.
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Introduction
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Entity Experience

● Entity-based results are becoming an integral part of 

the search experience.

● Search companies highly rely on knowledge graphs for 

building rich search experiences.

● An entity experience includes factual, textual, and 

video information.

Figure: Entity experience for the Lemur that includes description, 

videos and a knowledge card
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Customer Obsession

● Search centric knowledge graphs are built around 

entities that bring value to the search customer.

● Knowledge graphs are considered a mean and not a 

goal for many companies.

● The relevance and quality of the data is more 

important than the amount of information about an 

entity.
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Entity Life Cycle
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Overview

● An entity passes through a series of stages

to be onboarded into a knowledge graph.

● The life cycle stages are crawling, 

extraction, ingestion, and publishing.

● In this talk, the focus will be on the 

fundamental components of the entity life 

cycle only.

Crawling Extraction Ingestion Publishing

Web

Index

Data

Feeds

Data

Extractors

Data Quality

Mapping

Entity Resolution

Ranking & 

Filtering

Document

Building

Figure: The fundamental stages of an entity’s life cycle
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Crawling

● Entities are discovered from hundred of sources.

● The web index is one rich source for entities.

● Entities not in the index can be crawled

separately.

● Data feeds provided by partners are another 

sources of entity information.

Web Index Data Feeds

Doc 1

Doc 2

Doc 3

…

Doc n

Source 1 (JSON)

Source 2 (HTML)

Source 3 (RDF)

…

Source n

Figure: The input sources could be from a web index (documents), 

or data feeds (JSON,HTML, RDF)
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Extraction

● Once a source is available, the extraction converts data 

into RDF (i.e. Subject, Predicate, Object).

● Data extractors utilize machine learning techniques to 

handle different sources.

● Data quality is mainly employed during the extraction 

stage where pre-specified rules and machine learning are 

used to normalize and clean the data.

● Some pre-specified rules are expressed in SPARQL.

Extraction

Data

Extractors

Data Quality

Subject, Predicate, Object

Document

Data Feed

Input

Input

Figure: The extraction stage takes documents and feeds 

sources as input and creates triples as output
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Ingestion

● The ingestion phase includes mapping and entity 

resolution.

● The mapping component connects the predicates of 

the source to ones defined by the ontology of the 

knowledge graph.

● Entity resolution uses the mapping to match entities 

from the source against the knowledge graph.

● Hybrid approaches (rule-based and machine learning) 

are usually employed by both components.

Mapping

Entity 

Resolution

Subject Predicate Object

http://example.com/1 http://name “Tom Hanks”

http://example.com/1 http://networth “400,000,000”

http://example.com/1 http://spouse “Rita Wilson”

Subject Predicate Object

http://msontology/1 http://msontology/name “Tom Hanks”

http://msontology/1 http://msontology/networth “400,000,000”

http://msontology/1 http://msontology/spouse “Rita Wilson”

Tom HanksRita Wilson

Figure: Example of adding Tom Hanks net worth from one of the sources

to the knowledge graph using mapping and entity resolution

http://example.com/1
http://name/
http://example.com/1
http://networth/
http://example.com/1
http://spouse/
http://example.com/1
http://name/
http://example.com/1
http://name/
http://msontology/1
http://msontology/spouse
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Publishing

● Entities are ranked and filtered according to multiple 

aspects 

(e.g., source, predicate, market information)

● Entities are published as a serialized and size bounded

document of facts using a document builder.

● This document is replicated across multiple data centers 

in order to be served in a matter of milliseconds.

Subject Predicate Object Ranks

http://msontology/1 http://msontology/name “Tom Hanks”             1000

http://msontology/1 http://msontology/name “Tom Jeffery Hanks”  900

http://msontology/1 http://msontology/name “Tom J. Hanks”          800

Subject Predicate Object

http://msontology/1 http://msontology/name “Tom Hanks”

http://msontology/1 http://msontology/name “Tom Jeffery Hanks”

http://msontology/1 http://msontology/name “Tom J. Hanks”

Ranking

Subject Predicate Object

http://msontology/1 http://msontology/name “Tom Hanks”

Filtering

Serialization

Figure: Entity facts pass through ranking, filtering, and serialization stages

http://example.com/1
http://name/
http://example.com/1
http://name/
http://example.com/1
http://msontology/name
http://example.com/1
http://name/
http://example.com/1
http://name/
http://example.com/1
http://name/
http://example.com/1
http://name/
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Multilingual Aspect

● A source (e.g. Wikipedia) can supply facts in multiple 

languages.

● There are hundreds of languages that can have graphs 

indicating different or the same set of facts about an entity.

● Selectivity about the information in the graph and 

processed in every update is mandatory.

● Consolidation techniques on an entity level can help reduce 

the consumed resources of an entity.

Subject Predicate Object

http://example.com/1 http://name “Tom Hanks”

http://example.com/1 http://networth “400,000,000”

Subject Predicate Object

http://example.com/1 http://name ”توم هانكس“

http://example.com/1 http://networth “400,000,000”

English Market Arabic Market

Figure: The same fact about an entity could be redundantly 

stored in two separate sources, resulting in two facts in the 

knowledge graph

http://example.com/1
http://name/
http://example.com/1
http://networth/
http://example.com/1
http://name/
http://example.com/1
http://networth/
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Showcases
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Tabs

Figure: The lower classification of the Lemur entity is 

exposed in the Lemur entity experience
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Entity Carousel 

Figure: The carousel experience for the “United states presidents” query
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Fact Gamification

Figure: An entity fact is used to show facts about other entities 

(e.g. via trivia Q/A)
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@KGConference

linkedin.com/company/the-knowldge-graph-conference/

youtube.com/playlist?list=PLAiy7NYe9U2Gjg-600CTV1HGypiF95d_D

#KGC2021

Join the Conversation

@AmgadMadkour

https://www.linkedin.com/company/the-knowldge-graph-conference/
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