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Knowlegde Graphs
WEB SEARCH EXPERIENCE

• The term “knowledge graph” was introduced in 
2012  by Google

• Today, knowledge graphs are a common part of
our daily Web search experience. 

• Search results not only include a list of Web pages
with the string “SAP SA”, but also provide a 
structured and interconnected network of
information about the entity “SAP SA”. 

• Key aspect of knowledge graphs: they encode
“things, not strings”, that is: entities, 
their properties and relations to other entities.

In the knowledge graph, you will see properties of the entity “SAP SE”, for example its
description or a link to the SAP website. You will also see relations to other entities in 
the knowledge graph, for example headquarters of SAP. Clicking e.g. on “Walldorf” will
lead you to the knowledge graph entry for Walldorf, including other types of properties
and relations, like the population “14,646” and the “region” relation to the entity
“Karlsruhe”.
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Knowledge Representation with Graphs 
FROM DATA TO KNOWLEDGE

Data:
- Data is raw.
- It simply exists and has no significance beyond its 

existence (in and of itself).
- it can exist in any form, usable or not.

Information:
- Information is data that has been given meaning by way of 

relational connection.
- This "meaning" can be useful, but does not have to be.
- Information is contained in descriptions.
- Information answers to questions that begin with such words as who, 

what, when, where, and how many. DIKW Pyramid, Ackoff 1989

Knowledge:
- Knowledge is the appropriate collection of information, such that its intent is to be useful.
- Wisdom is the ability to make sound judgments and decisions.
- Understanding is a continuum that leads from data, through information and knowledge, and ultimately to wisdom.
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Knowledge Graphs
WHAT IS A KNOWLEDGE GRAPH?

Entity Entity
relationship

ü Relationships: Interconnections 
between entities. (informations)
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Knowledge Graphs
WHAT IS A KNOWLEDGE GRAPH?

Entity Entity
relationship
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Knowledge Graphs
WHAT IS A KNOWLEDGE GRAPH?
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Knowledge Graphs: Ontology
HOW KNOWLEDGE GRAPHS CAN BE MODELLED?

Ontology

isSoldBy
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locatedIn
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Knowledge Graphs: Ontology
HOW KNOWLEDGE GRAPHS CAN BE MODELLED?

Ontology

isSoldBy

Product

Vendor 

Location

locatedIn

Company 

locatedIn
buys

provides

+ Data = Knowledge Graph

isSoldBy

Honey

Lidl

Spain

locatedIn

Sulzer 
España  

locatedIn
buys

provides

Triplets: Semantic Facts
<Subject, Predicate, Object>

<Honey , isSoldBy, Lidl>.
<Sulzer España , buys, Honey>.
<Lidl , provides, Sulzer España>.
<Lidl , locatedIn, Spain>.
<Sulzer España , locatedIn, Spain>.

A knowledge graph is a structured representation of data (adhering to ontology rules)
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Knowledge Graphs
A DIFFERENT APPROACH FOR DATA INTEGRATION

• Classic Approach: 
ü Use of data warehouses with one unified schema.

• Knowledge Graphs: 

ü there is no common data model across the data sources. 

ü For various types of entities like companies, persons or cities, the knowledge graph models are 
created in a data and use case driven manner. 

ü “All models are wrong, but some are useful”, what is said about models in statistics can also be said 
about modelling in knowledge graphs. There is no perfect knowledge graph model of an entity like 
“person” or “company”. There are only models that more or less fit to given use cases.
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Knowledge Graphs
WHY USE KNOWLEDGE GRAPHS?

• Complex Relationships: 
ü Capture rich semantic connections that are difficult to 

express in traditional databases.

• Flexibility and Agility: 

ü Easily adapt to evolving data and changing business 
requirements.

ü Add new entities, relationships and properties without modifying 
the underlying schema.

• Efficient Querying: 

ü Optimized queries involving multiple relationships and 
entities.

Used in

• Google Websearch

• Amazon Product Search

• Siri

• Wikidata
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Knowlegde Graphs on linked business data
KNOWLEDGE GRAPH GENERATION PROCESS 

• Data Extraction
ü Extract metadata (for ABAP tables, business objects, CDS views etc.) from various SAP 

internal and external data sources

• Modelling
ü Define Target Model for the Use Case. The model captures only types of entities and their 

required properties for the Use Case using RDF

• Knowledge Graph Generation
ü Transform extracted data to the target model and upload the data to a Knowledge Graph DB

• Knowledge Graph Provision
ü Provide the graph to applications via APIs.
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Knowlegde Graphs on linked business data
EXAMPLE KNOWLEDGE GRAPH IMPLEMENTING AND ENABLING SEMANTIC ACCESS TO THE TABLE “EKKO”.

Underlying metadata sources from different systems

ABAP 
tables

S4 data 
dictionary

Business 
Objects

Semantic Keys 
repository

CDS 
Views

S4 data 
dictionary

ODaata

SAP Business 
Acelerator HuB

“Descriptions”

SAP documentation

Purchase 
Order

Purchase 
Contract

EKKO

I_PURCHASE 
CONTRACT

Related    
business object

I_PURCHASE 
CONTRACT

match

Related    
business object

Related    
business object

Base Table

“Purchase Contract”

Descripción

A knowledge graph contains 
entities, properties and relations.

Key value of a knowledge graph: it stores entities in the graph.
The “related business object” relation, constitutes an extensible semantic 
access layer across the domain specific metadata items.

The business objects, like the entities and 

relations have global and unique identifier, 
which enable the flexible integration of 
new (meta) data sources.
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Knowlegde Graphs on linked business data
RDF AS THE TECHNICAL BASIS FOR KNOWLEDGE GRAPHS

Technical basis for generating, storing and querying knowledge graphs is the graph data 
model RDF (Resource Description Framework), a set of standards developed by the W3C

Triples
• The actual RDF data in the example starts after the prefix definition in line 14

o Subject (in line 14) abatable:EKKO
o Predicate (in line 14) s4:relatedBusinessObject

o Object (in line 14) bo:PurchaseOrder

• Vocabularies are a key means to realize the knowledge graph capability 
of distinguishing “things from strings”. 

• In the example, we have two different vocabularies: cdsview: and 
entitySet: and we can distinguish two different entities which have the 
same name: I_PURCHASECONTRACT

• RDF also allows to create formal models for vocabularies via technologies 
like OWL or SHACL.)

• Based on use case needs, we can create and extend our use our own, 
SAP specific vocabularies and combine them with public vocabularies like 
SKOS

RDF Vocabularies
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Knowlegde Graphs on linked business data
SPARQL RDF QUERY LANGUAGE FOR KNOWLEDGE GRAPHS

SPARQL is based on RDF Turtle serialization and basic graph pattern matching. 

• A Graph Pattern (Triple pattern) is a RDF Triple that contains variables at any 
arbitrary place (Subject, Property, Object)

Graph Pattern = Turtle + Variables 
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Knowlegde Graphs: simplified example
ABAP REPORT EXTRACTING RDF-TRIPLES
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Knowlegde Graphs: simplified example
REPRESENTATION OF THE KNOWLEDGE GRAPH  (GRAPHDB)
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Knowlegde Graphs: simplified example
REPRESENTATION OF THE KNOWLEDGE GRAPH  (GRAPHDB)
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Knowlegde Graphs in SAP
SAP BTP: INTEGRATION ADVISOR

SAP Cloud Platform Integration Advisor drives a new 
and effective approach in realizing Integrations. 
• Simplifies and reduces the effort to a greater extent. 
• No need to have add-on tools to document the 

specifications, no worry about mismatch of specifications 
document versus artifacts, 

• No separate tools for mapping and built-in ever 
growing AI based knowledge graph. 

B2B implementation on SAP Cloud Platform Integration and Process Integration is 
empowered with Integration Advisor. The whole process is simplified and SAP Cloud 
Platform Integration Advisor is definitely an Integration game changer!
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Knowledge Graphs in SAP
SAP BTP: INTEGRATION ADVISOR
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Knowledge Graphs in SAP
S/4HANA: SITUATION HANDLING / INTELLIGENT SITUATION AUTOMATION

Situation Knowledge Graph templates. 
• Pending Supplier Confirmation. 
• Low number of Quotations Received
• Stock Transport Order Overdue

The knowledge graph is built by extracting, analyzing, and transforming a wide range of metadata, which is available in the various systems at SAP:

• S/4HANA for the virtual data model, 
• Business Situation Type API for situation master 

data, 
• FIORI Apps Reference Library about applications, 
• API Business Hub about publicly available APIs, 

CDS views, and Events,
• Extensibility Cockpit about business contexts, 
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Knowledge Graphs in SAP
S/4HANA: EXPLORE RELATED SITUATIONS (NEW APP SINCE 2022)

Explore Related Situations app using the 
Situation Knowledge Graph

New Analytical application, to provide insights that go 
beyond the scope of a single identified problem. 
Explore the relationships between situations, business entities, 
and other solution-related information. 

In this application, we follow an interaction pattern that is driven by 
the business entities themselves. 

The entry page shows you which business entity types have 
the most issues related to the different situation templates and 
business areas. 

In the example, it is the material, indicated by the "Material Number" entity 
type, which has a high number of situation instances from five different 
situation templates
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Knowledge Graphs in SAP
S/4HANA: EXPLORE RELATED SITUATIONS APP

Situation Knowledge Graph
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Knowledge Graphs on linked business data
SAP DATASPHERE – H1 2025

• SAP Datasphere knowledge graph 
automatically creates an ontology representing 
the relationships in the data, including the 
inherent business context from SAP application 
sources like SAP S/4HANA

• Extended and augmented via an ontology 
editor 

• Finally, the data in SAP Datasphere is 
automatically applied to this ontology to create 
a knowledge graph
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SAP Knowledge Graphs
SEMANTIC LAYER

SAP Knowledge Graph solution captures meaning and context from Lower-
level data layers to bring precise semantics to SAP Foundation Model and LLM 
applications. 

• 452.000 ABAP Tables
• 80.000 CDS Views
• 7,3 Millions of fields
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Knowlegde Graphs on linked business data
SAP BTP: KNOWLEDGE GRAPH EXPLORER NAVIGATOR

• 452.000 ABAP Tables
• 80.000 CDS Views
• 7,3 Millions of fields
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Knowlegde Graphs on linked business data
SAP BTP- KG EXPLORER NAVIGATOR: LOOKING FOR INBOUND DELIVERY 
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Knowlegde Graphs on linked business data
SAP BTP- KG EXPLORER NAVIGATOR: LOOKING FOR INBOUND DELIVERY 
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Knowledge Graphs: Connecting the Facts
SAP HANA CLOUD’S KG ENGINE FOR BUSINESS CONTEXT

• Native RDF Triple Store: One of the key features of the SAP HANA Cloud knowledge graph engine is 
its native support for RDF triple store

• SQL and SPARQL Interoperability: The knowledge graph engine will support SPARQL, the 
specialized query language for knowledge graph data, while tightly integrating it with SQL. This is 
achieved with the introduction of new SQL.

With the upcoming knowledge graph engine, SAP HANA Cloud gains 
the ability to manage and query semantically connected relationships 
– all within the same database as other relational and multi-model 
engines.

SAP HANA Cloud knowledge graph engine vs the SAP HANA Cloud graph engine designed to handle property graphs
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Knowlegde Graphs vs Property Graphs
SAP HANA CLOUD ENGINES

Property Graphs: These graphs are ideal for analysing relationships between entities. 

• In a property graph, data is represented as nodes (entities) and edges (relationships), 
where each edge can hold different properties that describe the connection between 
nodes.

Knowledge Graphs: focus on establishing facts and the logical relationships between those 
facts. 

• They use a subject-predicate-object structure (triples), where each fact is stored as a 
relationship. 

SAP HANA Cloud knowledge graph engine vs the SAP HANA Cloud graph engine designed to handle property graphs
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Knowlegde Graphs: Emerging Technologies and Trends
THE GARTNER EMERGING TECH IMPACT RADAR

Critical Enablers This theme focus on expectations for 
emerging applications — some of which will enable new use 
cases and others that will enhance existing experiences .

Knowledge Graphs (KGs) are machine-readable data 
structures that describe the relationship between 
heterogeneous data via a network of nodes and links.

GenAI actions for tech product leaders: 
…

Prioritize the most prevalent use cases, such as enterprise search/knowledge mining 
and virtual agents, as these evidently already deliver real value to users.

…


