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nowledge Graphs?




Knowledge Graphs form the foundation of many modern Al & data analytics capabilities

Impact Radar for 2022

CEE o ferd ) oo Gartner predicts that by 2025, graph technologies

- =" I will be used in 80% of data and analytics innovations,
up from 10% in 2021, facilitating rapid decision
A & making across the organization.
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Who is using Knowledge Graphs?
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Knowledge Graphs are Everywhere...
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What is a Knowledge Graph?



A knowledge graph is a means to represent knowledge in a domain of interest using a graph structure.
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A knowledge graph is a means to represent knowledge in a domain of interest using a graph structure.
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How to build a Knowledge Graph?



1. Give all things a name

“Now! That should clear up
a few things around here!”

2. Make a graph of relations
between the things

Person

Leonardo Da Vinci

14 July 1990 _ .
La Joconde a Washington

This makes a Giant Graph

3. Make sure all names are URIs

Leonardo Da Vinci

s hitp i dbgedia G escuns'
Alice e w’
; Lecnarde_da Vincl

hitpfaxampds ong'abcsdnme

foaf:topic interest

> |

The Mona Lisa

hitp e vakodata orglentty' Q12418

La Joconde a Washington

mitpJ/dota. curoprana.cuwtem' 04802/243FA
Person "1990-07-04"Mxsd:date H518036F4117025F1 TASBB13CSFAAAICE1D
foaf:Person

This makes a Giant Global Graph



4. Add semantics (= predictable inference)

Ontology

This makes a



What is an Ontology?

* A formal explicit description of

* concepts in a domain of interest (a.k.a classes),

* properties of each concept,

* and restrictions on concepts and properties
* An ontology together with a set of individual instances of classes constitutes a knowledge base.
* In reality, there is a fine line where the ontology ends and the knowledge base begins.

Thesaurus

Taxonomy

Glossary



Enterprise Knowledge Graphs
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Knowledge Graphs are good when dealing with

1.Lots of relationships in your data (slow joins issue)
2.Need to traverse many relationships quickly

3.High variability data that does not fit well in a table
5.Your data model (schema) is constantly changing
6.Complex rules/patterns that need to be calculated quickly
/. Integrate disparate data sources

8. Need to derive knowledge from interconnected data

Key-Value Column Family Document Relational (SQL) Graph Size VS. Complexity
' | =\ = f .
- == ] ' < Key/value Stores
N \ -_“ ;'- i ' = ' e ‘ Column Stores
el , . . ‘ Document Database
‘ N
2 .Graph Database
o : =
. DynamoDB ‘ mongo ORACLE ‘5’ NSO =
d ) A
“““““““ "’ Typical RDMBS
d. AP RARCH hA H '\:‘;“_ Mic rosoft :...
@ redis HBRASE A Couchbase “~ SQLServeripARTASTAX ®
RDMBS Performance Line

Scale To Complexity

Data Complexity / Flexibility



Resource Description Framework Labelled Property Graphs

What type of Graph DB to use?



Functionality

Theoretical foundations

Simpler: no semantics, no inference, basic graph

theory
graph: nodes + edge

Formal: interpretation, entailment, description logic
triple: subject-predicate-object

Ar:soaatmg properties Easy Hard. Alternative: RDE-star Impf)rtant for versioning/ metadata
with edges addition

.g. facili i
Standards None (yet). Community driven. Numerous W3C and OGC standards Standards e.g. facilitate mapping data

to graph

Processing multiple graphs

Schema standardization

Hard

Has no standard terms, vocabularies

Very natural to handle multiple (distributed) graphs

at the same time -> Semantic Web / Linked Data /
FAIR Data vision

Has many reusable curated terms, vocabularies,
ontologies

Ensures scalability to new sources

Important for linking data

Data validation &

No standard way for data validation and reasoning

Standard ways such as SHACL, as well as different

Simplifies data quality management

reasoning reasoning engines are available

Analytics A rich se.t of g.ra!)h ?Igonthm.s: commun.lty detection, A limited set of graph algorithms Imp.ortant for graph analytics after a
pathfinding, similarity detection, centrality, etc. KG is created

Flexibility A property graph can be modelled as a RDF graph An RDF graph can be modelled as a property graph

with a loss of semantics

* RDF graphs present the most appropriate tool for Knowledge Graphs.

* LPG provides large advantage for graph analytics — for example on top of a

structured “knowledge graph”

-

The best of both words can be
achieved by a hybrid approach
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Do we aim to infer
new facts/knowledge
from data?

%,) Are we looking for
% network/connectedness
R4 patterns in data?

Linked Data / Multi-model

Interoperability / Integration

Do we need to integrate multiple varying data sources?



Example Use Cases of Knowledge Graphs



Use Cases of GraphTech in Financial Services [PDF] Deloitte.

Using graphs, complex business analytics can be accelerated and data integration can be simplified with increased agility and cost efficiency

"

Semantic Search, Recommender
Systems & Conversational Al

Data Lineage &
Metadata Management

Risk Data Aggregation & Reporting
Master Data Management

Data Migration

Impact Analysis

Fraud Detection & 3600 View of Risk & Value
Financial Crime Analytics Rnow rour Customer (KYC)
| Due Diligence
«  Spotting Fraud . Investment Research
«  Anti Money Laundering . Insurance Underwriting & Claim

*  Anti Terrorist Financing «  Commercial Real Estate



Data Lineage & Metadata Management
Data-driven Regulatory Reporting

@ 2 o0

<« Data Insights Monitor X

. " " Implemented
Design of “process
“process”
Graph View { Graph of E2E lineage for a given report ]
: Regulation
el b g Reports
ArchitectureLay B Policies ‘
Reporting YataAttribute .
Requirements w = el PN .
Risks - g
Rl c
Business Rules aw Dt ot Staging In “Qat A HUb RAF COI‘\tI’O|S ‘
T 2
O
Rules g £
5 C
/ o C
E B
Process
Architecture
Layers
Data Flow Data Flow | Data Flow
Recipes
Data
Graph View
Cridvion Example connections




Risk Control Frameworks

QE‘PEQ Insight in risk & control landscape and Visualization of control interdependencies
o- -0 . : a
oy o connections and analysis of control importance
» How does our risk profile look like? * Which dependencies exist between controls?
* What are the most common risks? » What is the impact of a control deficiency?
L * How many controls are connected to a risk? » Which are the critical controls within the framework
- P—— T8 @1 R « Do | have any risks that have no control mapped to it? (controls with most dependent controls)?
» How does my control landscape look like (i.e., » Do | have any overlapping controls?
Site ey domains, sub-domains, controls) » Are there opportunities for rationalization?
a2l C Do o retarvert enttan \or ghven dats porty
from —
O . L i :
©} @) o O Visualization of ownership and o Comparison of the number of automated
% workload of key players {3 controls and non-automated controls
to (6] L )
@) ‘> o « Who are key players (and key dependencies) in * In which processes do we have a lot of manual tasks or
® o (6] O the execution of controls? controls and which have we automated?
o * |s there a need to better distribute the workload * What are the points where controls need to be manual
O o) 0 O related to control execution? due to systems restrictions and lack of integration?
0 o ) (@) » Are controls being executed by the right « What are the inefficiencies generated by systems
@) (@) ; 0 o departments? limitations or lack of integration?
O ® + Where are the data quality issues that create
. . NP 5
| O o o o inneffiencies or manual turnarounds?
@) O o -
O o @)
o */ ®



Semantic Search & Chatbots

Recommendation Engines

Talent

Functions

Locations

Teams
Skills

Engagements




Any

Questions?




