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TOPQUADRANT COMPANY

FOUNDATION
= TopQuadrant was founded in 2001

= Strong commitment to standards-based approaches to data semantics

MISSION
" Empower people and drive results — by making enterprise information meaningful
. RELATIONSHIP
@
Providing Meaning :
FOC U S Through Knowledge Graphs INFORMATION ASSETS

" Provide comprehensive data governance solutions using knowledge graph technologies

CUSTOMERS
= QOver 120 active customer organizations
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TopQuadrant™ Today’s Agenda

v’ Knowledge Graphs are growing in importance and adoption

What are some key challenges and best practices
to using them? a
A

Define URIs — URI design
Create, define, use ontology models

Irene Polikoff

Ensure that developers appreciate / like to use RDF
Capture statements about statements
Take advantage of effective ways of doing reasoning or inferencing

o Uk W E

Use task appropriate visualizations
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2001
Tim Berners-Lee

2019-2020
Knowledge Graphs in the news

> Google on Al and knowledge
graphs in ZDNET

> Data governance 2.0 on
Dataversity

> Conferences & workshops
> Technology trends 2019

> Forbes article by Kurt Cagle



TopQuadrant™ Enter Knowledge Graphs

= A Knowledge Graph represents a knowledge domain

" |t represents knowledge as a graph
— A network of nodes and links
— Not tables of rows and columns

» |t represents facts (data) and models (metadata) in
the same way

—_— Rich rules and inferencing MODELS : A person has eye color. A person has two parents.

A person's father is also a person and he is male.

" |tis based on open standards, from top to bottom

— Readily connects to knowledge in private and public clouds

FACTS: James has blue eyes. James' father is Andrew. James is a person.

There can be different types and instances of Knowledge Graphs ...
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<" TopQuadrant™

Domain Specific
Models and Rules
aka Ontologies

© Copyright 2020 TopQuadrant Inc.

Standards-Based

SPARQL

RDF

URI/HTTP

-y
Sew:gtic

Query

Graph Data Model

|ldentity
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TopQuadrant™ Reflecting on the Past

= Some RDF-based standards and technologies have been

available for over 20 years now
— RDF, RDFS, SPARQL

= During this period, the standards evolved and matured

— as did best practices
— as did our understanding of what works and what does not

= This presentation is informed by working with many industries
and customers over the last 20 years

— as they learned about ways to model with fitness-for-purpose and applied knowledge
graph technologies in hybrid technology stacks

© Copyright 2020 TopQuadrant Inc.
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Challenge 1: Why URIs are Valuable

TopQuadrant™

Local Identity

Local Identity

Local Identity

“Identity Matters”
For information assets as well as classes, attributes, relationships and rules that
describe them

RDF — the “escape = o Assets in the
route” for Assets — 4 enterprise
locked in silo intranet
repositories
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TopQuadrant™ Challenge 1: Defining URIs

= URI Practices Converged On:
— Use Labels

* Most suitable for models — classes, properties
* Can be suitable for controlled vocabularies

— Use a System Generated UUID

* Best for data in general
 Numeric UUID are often required for integration

—Use a “Primary Key” — a property with unique values

e Best for reference data
* Ensures integrity
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TopQuadrant™ Support for URI Strategies in EDG

= - e ey = = pata Graphs Hello, & Irene.Polikoff @

Create New Data Graph

Outy grophs ore used 1o répresent arbitrary instance o,
This creates a new Data Graph with yourself as the manager.
# Server Administration

Label:
kW Matrics Dashboard

= My Workflows m U L b |
® Find Code Default Namespace: http:/ftamed.edg solutions.com/data-graphs/ID# S e a e S

SRS Descrpton = Use a System Generated UUID

ASSET COLLECTIONS

T = Use a “Primary Key”- a property
o which values provide uniqueness
& Data Assets Include this asset collection in the index for : (d@Cla red in an OﬂtOlogy)

Search the EDG: Enable

& Datatypes
|= Enumerations a
URI Class Prefix: Default :
i} Enterprise Assets
£ Technical Assets URI Construct Method: ' Default
label =
£ Lineage Models uuid
User Cannot Modify URE: counter :
o Taxenomies
custom
= Reference Datasets
< Data Graphs Includes: Select

X Ontologies
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SKOS: Exam

TopQuadrant™

< TopBraid EDG'

Class Hierarchy X
Quick search

4 Thing

© Copyright 2020 TopQuadrant Inc.

4= = ¥ /. sKos

# Taxonomy Dashboard Settings Users Import

Collection
Concept
Concept Scheme

Layouts =

Transform Export Reports Workflows Tasks Comments Manage

Source Code of Cx

Concepl X

H Explore «

ID skos:Concept

¥ Definition

copt

Panels H

a~ ) Undo

ple of using labels to generate URIs

Hello, ‘Admlnlgrator (2]

Concept

URI http://www.w3.0rg/2004/02/skos/core#Concept

labels:

Concept (en)

comments:

types:

superclasses:

v Properties

declared properties:

An idea or notion; a unit of thought. (en)

Class v

Node shape v

Thing v

» “broader concept' mustbe a

» alternative label

» B broader concept

» change note
» definition
» editorial note

langString or string

Concept

HTML or langString or string
HTML or langString or string
HTML or langString or string
HTML or langString or string

Concept

[0.%]
(0.9
(0.4
(0.1
[0..%]
[0.%]
[0.%]

[0.%]
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TopQuadrant™

: Explore v

SNOMED: Example of using values of “code”
property to generate URIs

Modify Edit

Abnormality of neurogenesis (disorder)

IRI http://snome
|

¥ Terms

label:

preferred label:

Abnormality of neurogenesis (disorder) (en)

Abnormality of neurogenesis (en)

code:

253128003

v Attributes

occurrence:

finding site:

* Hierarchy

parents:

children:

© Copyright 2020 TopQuadrant Inc.

Congenital (qualifier value) v

c

Disease (disgrder) v

Aprosencephaly (disorder) v

Atelencephaly (disorder) v

Structure of nervous system (body structure)

Mierarchy of Abnormakity of neurogaenes:s (disorder x
o B
+4p Abnormality of neurogenesis (disorder)
+ children
- 4p Aprosencephaly
@ Atelencephaly

finding site
parents
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TopQuadrant™ URI Construction Rules and UUIDs

Create Airport
This dialog produces a new Airport.

| airports:d72e4ab6-2c46-11b2-8060-dabbac433e02

( I> URI Construction Rules

Determines the default construction rules for URIs for this collection,

URI Class Prefix: Default H
URI Construct Method: uuid H
User Cannot Modify URI: Default H
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TopQuadrant™ Challenge 2: Creating Ontology Models

" Not Effective:
— Modeling in abstract, separate from data and how it will be used
— Once created, users have serious issues with using these models

= Best Practice
— Understand purposes of the ontology — they drive the design
— Use your Data to test the salience and quality of the models
— Harmonize, iterate and align as necessary
— Develop approaches for reuse of models
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TopQuadrant™

© Copyright

Example of Lifting a Model from Data

Ontology Dashboard Settings Users Import Transform Export Reports Workflows Tasks Comments Manage

Ciass Hierarchy X Node Shapes

+ @ Quick search 2
“ Thing
- Airport

SHACL provides
grouping of properties

Property Groups for Airport X
+ -

417 Other Properties
type

e e e e e

Ov

Airport X Source Code of Airport

: Explorev = Modify~ | Edit

@ Airpori (@ Clone...
ID example
B & Merge...

= Replace...

Deriving properties from

different data sources
¥ Definition

labels:
#. Add Label Property Declaration
types: Clone property shapes from...
( #. Derive property shapes from instances... \
superclasses:

Add property shapes from Spreadsheet columns...

Add property shapes from Wikidata sample...

~ Properties \

J

declared propert i Delete...

inherited properties:



TopQuadrant® TopBraid EDG Derives Schema from Spreadsheets - 1
0O ! Select a spreadsheet

Add property shapes from Spreadsheet Columns

This dialog will add property definitions to the selected node shape (currently, Airport). Property definitions will be derived from
spreadsheet data. Supported File types: .xIsx .xls .tsv .csv. The first row of a spreadsheet will be used to derive property labels.
Remaining data will be used to derive property data types. You will be able to change the derived values on the second page.

Step 1: Upload a Spreadsheet

Choose File airports.xlsx

Sheet index (for Excel): 1

2. Select, modify, map as needed
3. Airport’s properties are added
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TopQuadrant® TopBraid EDG Derives Schema from Spreadsheets - 2

0O ! Select a spreadsheet
2. Select, modify, map as needed

Add property shapes from Spreadsheet Columns

This dialog will add property definitions to the selected node shape (currently, Airport). Property definitions will be derived from
spreadsheet data. Supported File types: .xIsx .xIs .tsv .csv. The first row of a spreadsheet will be used to derive property labels.
Remaining data will be used to derive property data types. You will be able to change the derived values on the second page.

Step 2: Convert Columns to Property Definitions

Boolean
Select "Label" from the Property Type dropdown to identify the propertyto| Date | (name) for resources. This is not
needed if your class already defines a label property, e.g. through inheritanc  Date Time
Double
Select "Relationship" if a property is a relationship. You can then select the ti Int:ger
Property Label Property ID tsbel.
Relationship
¢ | Airport Name example:AirportName v String
Time
¢ | City example:City URI (literal)
¢ | Country example:Country String 5
¢ | Country Code example:CountryCode String =
v | IATA Code example:lATACode String H
¢ | Latitude example:Latitude Double H
v | Longitude example:Longitude Double B

© Copyright 2020 TopQuadrant Inc. Slide 17



TopQuadrant™

e ! Select a spreadsheet

2. Select, modify, map as needed
3. Airport’s properties are added

% TopBraid EDG

" Ceryrise Data Governance — vr %/ Example Ontology

Fropenty Groups for Alpont X

o+ -

4170 Other Properties
| WM Airport Name
| Altitude

| city

|- B3 Country

|~ W |ATA Code

| W Latitude

[ mm Longitude

= type

©C

¥ Properties

declared properties:

inherited properties:

Ontology Dashboard Settings Users Import Transform Export Reports Workflows
Clses Murnmhy X Nods Shapens Alrgrat X @ al Arport
+9 QJuick search -} H Explore - Modity « Edit
4 Thin, .
| : Airport
@ Country
~ Definition
labels: Airport
types:
superclasses: Thing v

© »mm Alrport Name

» W8 Altityde
> City
P Country

bW ATA Cade
PR Latitude
» = Longitude

= ype

Tasks

Layouts ~
Comments Manage
langString or string  [0,.*]
integer [0.1]
string [0.1]
Country [0.%]
string (0.1
double [0.1]
double [0.1]
Class [0..*]

Panels »

o-

B M 5 HD 5 O B 2

i ®  Oundo

Class Duagrm - Arport %

~
Lo

Country

TopBraid EDG Derives Schema from Spreadsheets - 3

vetio, (@) administrator @

Associatons View - 1 level

Airport

Airport Nama: Literal [0.*)
or String or langString
single line true

Altitude: integer [0.1)

City: string [0..1)

Country: Country [0..*]

IATA Code: string {0,.1]

Latitude double [0..1)

Longitude: double [0..1]

type: Class [0.%)

type

Country

Class

life expectancy: decimal [0.1]
literacy rate: decimal [D..1]

maximum temperature record: decimal [0.1]

name: langString [0.1]
official language: [0.*]
population: decimal [0,.1)

abstract: boolean [0..*
equivalentClass: Class
intersectionOf: List [0,
oneOf: List [0.%]
subClassOf: Class [O_*
unionOf: List [0.*]




TopBraid EDG Derives Schema from External
Knowledge Graphs - 1

©® 1 Mapatype (e.g., Country class) to an external Knowledge Graph (e.g., Wikidata)

TopQuadrant™

Add property shapes from Wikidata sample

This dialog can be used to produce SHACL shape declarations for properties used by a sample Wikidata entity. The resulting
declarations will be added to the current node shape (Country). Please double-check the datatypes and cardinalities.

ID of the Wikidata entity (e.g. Q42): Q183

2. Select properties to be derived from the external graph (e.g., population)
3. Country’s properties are added

© Copyright 2020 TopQuadrant Inc. Slide 19



TopBraid EDG Derives Schema from External
Knowledge Graphs - 2

® 1 Mapatype (e.g., Country class) to an external Knowledge Graph (e.g., Wikidata)

TopQuadrant™

2. Select propertiesto be derived from the external graph (e.g., image, population, etc)

Add property shapes from Wikidata sample

This dialog can be used to produce SHACL shape declarations for properties used by a sample Wikidata entity. The resulting
declarations will be added to the current node shape (Country). Please double-check the datatypes and cardinalities.

Germany (o

soversign stade in central-wostern Eurcpe

» life expectancy (wdt:P2250) 0.1% | decimal ¥ Pyt Labol Descrption Ao known as

» literacy rate (wdt:P6897) | 0..1 ¥| decimal ¥ e gy SONGINID0 S10 1 CorER R B e

» LoC and MARC vocabularies ID (wdt:P4801) 0.1 %  string Focers Faputio o Gamary
» located in or next to body of water (wdt:P206) 0.* % g'zgwm-.:

» located in time zone (wdt:P421) | 0.* ¢ & wikideta.oraiwiki0183
» located on terrain feature (wdt:P706) 0.* ¥
» location map (wdt:P1943) 0.* 5

nstance of * aomnistadve terrbodal enaty

» locator map image (wdt:P242) | 0.* ¥

» lowest point (wdt:P1589)  0.* ¥ <:| * 0 hwmece
* mains Voltage (Wdl:P2884) 0.1 v decimal : # countnes bordoring the Saitke Soa

* maintained by WikiProject (wdt:P6104)| 0..* 5
* Marine Regions Geographic ID (wdt:P3006) 0.1 %/ string s

» maritime identification digits (wdt:P2979) | 0.1 % | | string & R T

» marriageable age (wdt:P3000) 0.1 % | decimal¥ '

* maximum temperature record (wdt:P6591) 0.1 % | decimal ¥ e expactaricy oy

» median income (wdt:P3529) | 0..1% decimal ¥ “( ﬁ. :::-:,;,-.;.-L

. L e ™~ e -~ A A

©C



TopBraid EDG Derive Schema from External
Knowledge Graphs - 3

© 1 Mapatype (e.g., Country class) to an external Knowledge Graph (e.g., Wikidata)

TopQuadrant™

2. Select properties to be derived from the external graph (e.g., life expectancy, population, etc)
3. Country’s properties are added

Ontology Dashboard Settings Users Import Transform Export Reports Workflows Tasks Comments Manage
a el Explor Modify &
Thin,
¢ Country
) Awrport
) Country

¥ Definition

labels: Country
types: lass v
superclasses:

¥ Properties

+~ o~ declared properties:  © > | decimal 0.1 n
Other Properties »um it decimal [0.1) 0
M e expectancy

e d 2 N decimal [o.n o
M literacy rate
B maximum temperature record 2 B langString [0-1] o}
M name ‘o (0.4 0
M officlal language
- ™

= population - decimal [.1) 0

name: population

property path: <httpdiww wikidata org/prop/direct/P1082>

max count: 1

datatypes: 14 1l v



TopQuadrant™ Model Re-Use - 1

0O ! Include an external ontology

Edit Includes for: Example Ontology

Show 10 $ entries Refine:

Collection Name Collection Type
fhir Other
fibo-all Other
Former Corpus UX Shapes File (can be removed from includes) Other
http://qudt.org/vocab/unit Other

SCHEMA NHS DD Other
SCHEMA SHACL FHIR in EDG v4.0.3 Other
Schema.org SHACL shapes Other

SKOS SHACL shapes Other

[0 SKOS-XL SHACL shapes Other

0
0
o
O
(0 Metrics Data Graph Other
0
O
0
v

311040 of 48 entries 2 rows selected Previous  Next

2. Integrate it e.g., add your own subclasses, use classes in the ontology as targets of relationships, etc.

. 3. For classes that you will use, deactivate properties you will not use



TopQuadrant™

Include an external ontology

® L

2. Integrate it e.g., add your own subclasses, use classes in the ontology as targets of relationships, etc.

Ontology Dashboard Settings Users Import Transform Export Reports Workflows Tasks

Ciass Miersrchy X Nods Shapes Ircome Leved Cluanifioation

+ Quick search = - 35 : Explore « Modify «
. Thin
$ Income Level
® Airport @ | cemesionas
Collection
. Concept ~ Definition
1 Income Level Classification
Concept Scheme labels:
@ Country
comments:
types:
superclasses:
Proparty Groups for income Level ClansScation X abstract:
+ o~
417 Labels and Description
' preferred label ~ Properties
alternative label
hidden label declared propertles:
notation
£ type inherited properties:
definition

4. 1" Hierarchical Relationships
L 2 top concept of
£ broader concept
£ narrower concept
bW Associative Relationships

£ related roncent

©C

Model Re-Use - 2

Comments Manage

Code of Income Level Classilicalion

Edit

Classification

Income Level Classification

» t der concapt” must be asymm
4 alternative label

P &2 broader concent

b= change note

» = gdefinition

b= editorial note

langString or string

Concept

HTML or langString or string
HTML or langString or string

HTML or langString or string

[0.
(0.
(0.
[0.
(0.

[0..

*1
)|
]
1
% |

*]



©Cc = _

TopQuadrant™

Include an external ontology

2. Integrate it e.g., add your own subclasses,
use classes in the ontology as targets of
relationships, etc.

3. For classes that you will use, deactivate
properties you will not use

Model Re-Use -3

skos. Concaplaxample

X

jo of sk

Explore » Modify ~ Cancel
skos:Concept-example
ID skos:Concept-example
¥ Definition
name:
description: An example of the use of a concept. (en)
property path: # skosiexample
GraphQL field name:
deactivated:
false
true
*» Display
* Validation Settings
* Number of Values
* Type of Values
datatypes: & HTML v
langString v

* Value Range

Attribute view

a»



Challenge 3: Ensuring that Developers Like
to Work with RDF

Translates GraphQL to

query thedselma”t'c and from SHACL and RDF
maoaels

TopQuadrant™

Use of introspection to

Knowledge
Graphs

User ReactJ S
Servlets .
Interface Components &7

SHACL Schema and Data
Shapes Models

Bridging the Knowledge
Graph and JSON worlds

Aty
ci
n
1ATA
Class [0.%)
v type
Count Class.
langString or st ancy: decimal (0,1] abstract: boolean (0.
acy rate: cecimal [0.1] alentClass: Cl
ximum at decimal [0.1) i nOF: List [0
e o 1 : List [0.4]
( cial La 0.7 lassOf: Class [0.*
p— o lation: decimal [0.1] ionOF: Lt (0.4]
string ) &
uuuuuu [CRIR .
dddddd o 8 SPARQL for queries and
sssss . a8
| traints/rul

GraphQL provides an interface technology for interoperability between the
Javascript world of User Interfaces and SHACL-based Data Models and Rules

© Copyright 2020 TopQuadrant Inc. Slide 25
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https://www.arttoday.com/Main/signup/index?PRODUCT=AT_TIME_07&oid=660833&a=c&width=128&choose_prod=y

Example of Querying Knowledge Graph Data
TopQuadrant™ with GrathL

TopBraid GranhiQL | » |  Prettify Save Query Saved Queries Query History Export v
pBraid GraphiQ | |

1+ {airports
{label
Latitude
Longitude}
}
A GraphQL query for
airports

| For more see video at: https://www.topquadrant.com/project/graphqgl json rdf/ |
© Copyright 2020 TopQuadrant Inc. Slide 26



https://www.topquadrant.com/project/graphql_json_rdf/

| LS TR Pea—
B

TopBraid GraphiQL

{airports
{label
Latitude
Longitude}

}

J

© Copyright 2020 TopQuadrant Inc.

]

Prettify

Save Query

Saved Querles

Query History

Export =

JSON Results

"data®: {
*airports”: |

"label™: "
"Latitude":

A 24
4

"Longitude™: 38.8633¢

|
"label": mor
“Latitude™: 5.6
"Longitude™: 168.1

) &8
“label": ry Aero
"Latitude": 51 i1 5
"Longitude™: -9.48¢

b
*label”: )6
"Latitude”: 11
"Longitude®:

}s
"label": nn
"Latitude": 12.9 4,
"Longitude™: 17

}s
"label": Ke
"Latitude": 4 318751
"Longitude™: ;

|
"label": i A of
"Latitude": 33.511
"Longitude™: ¢ 76

) &S
"label™: "Chimbu Airpor
“Latitude": )
"Longitude™: 144.971

For more see video at: https://www.topquadrant.com/project/graphql

json rdf/

Example of Querying Knowledge Graph Data

< Docs

Slide 27
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© Copyric

TopQuadrant™

TopBraid GraphiQL

[ - e . d
T {airports {
label
Latitude
Longitude

133

QUERY VARIABLES

>

Prettify

Example of Querying Knowledge Graph Data

Save Query

Saved Querias

"data": {

‘airports”: |
[

*label*: "Yenbo",
Latitude”: 24.144244

Longitude®™: 38.B6335

label™: "Namorik Atoll Air

“Latitude”

“Longitude”: 168.12°

“label
Latitude™: 51.61
"Longitude™:

r

|
“label™: e,
“"Latitude™: 11.326058
“Longitude™: 12.2868

!

i

r

\
“label™: "Chennai
"Latitude”: 1
“Longitude™: B¢

v

I

{

"label”: hn F Ke
Latitude™: 48,635

“Longitude”:

.].lhl'!" " *nar
"Latitude”:
“Longltude®™:

) !
Iy
[
|
*label”: “"Chimbu Alrg
Latitude"
“Longitude™:
b
"label”: "Mosul Internat
Latitude™: b
Longitude™:
\

Query History

Export =

with GraphQL

The GraphQL schema
automatically transformed
from a SHACL model

€ Schema

Q, Search RootROFQuery...

No Description
FIELDS

airports(
queryText:
filter:
un
orderBy:
orderByExpr
orderByDesc:
orderAll: |
Altitude:

Country
IATACode
Latitude:
Longitude;
rdf_type
where:
first

SKIp

- ]

graphReport{exciudelds: [St

):

rootTypeShapes: |

typaShapeByName(nams: 5

typaShapeByURNur

RootRDFQuery

], resourceType



Example of Querying Model
TopQuadrant™ with GrathL

TopBraid GraphiQL || B | | Prettify | | Save Query

ot

v {classes

+ {label
uri
property {label
datatype {label}
class {label}}}}

N

.;:’.1 W

N Ui

A GraphQL query over a SHACL model — am
classes with their properties, returning for
each property a datatype (e.g., string or
integer) and class (this is applicable for
relationships such as a link between
airports and countries) /

_ For more see video at: https://www.topquadrant.com/project/graphqgl json rdf/ |
© Copyright 2020 TopQuadrant Inc. Slide 29



https://www.topquadrant.com/project/graphql_json_rdf/

TopQuadrant™

© Copyright 2020 TopQua

TopBraid GraphiQL [ >

1 » {classes
{label
uri
property {label
datatype {label}
class {label}}}}

|

Example of Querying SHACL/RDF
with GraphQL

Prettify Save Query

JSON Results

Saved Queries

{

Query History Export «

"label": "Airport",
"uri®: "http://example.org/ontologies/Example#Airport”
"property": [

{
"label": "example:Airport-Longitude”,
“datatype”: {
“label"”: "double"
}J
“class": []
b
{
"label": "example:Airport-label",
“"datatype"”: null,
"class": []
))
{
"label": "example:Airport-type",
"datatype": null,
"class": |
{

"label”: "Class”

]
}I
{
"label": "example:Airport-City",
"datatype": {
“"label”: "string’
}l
"class": []
)l
{
"label”: "example:Airport-Latitude”,
"datatype": {
"label": "double"

}s

oa

)

Slide 30



TopQuadrant™

TopBraid GraphiQL > Prettify

+ {classes

« {label
urd
property {label
datatype {label}
class {label}}})

© Copyright 2020 TopQuadrant Inc.

Example of Querying SHACL/RDF

Save Query Saved Queries Query History

{
"label”: "Alrport",
"uri®: "http://example
“property”:

{

"label": “example:Airport

"datatype™: {
“label": "double
}a
“class": []
h
{

"label": "example:Airport-

“datatype”: null,
"class”: [)

by

“label": "example:Airport

"datatype™: null,
“class”: |

{

*label": "Class"

}

“label”: “example:Airport

“datatype”: {
"label": "string
)
“class”: ()
He

"label": a
“"datatype”: {
“label": "double
|8
"class": []
|

{
\

“label"”: “example:Adrport

datatype™: null,
“class”: |

{

*label": "Country'

}

Export »

ologles/Example#Airport”,

label”,

City",

with GraphQL

< Schema RootRDFQuery
classas(
queryText:
filter: String
uri: |
orderBy
orderByExpr:
orderByDesc: B«
orderAll:
allSuperShapes
closed: E ;
datatypes:
hasSubClass: 8
hasSubShape:
hasVisibleSubClass
hidden
IsAbstract: Boolear
isClass: Bo I
isHidden: |
isHiddenClass:
isimported; B«
newURIBase: String
node: |l
pathToRootClass:
pathToRootShape:
privataShapeOf: ||

A

Ve

.

The GraphQL schema for
models automatically
transformed from SHACL

\\operfy: It
tectedShapeOf: |

plicClassOf:
plicShapeOf:
ClassCount
ClassOf: ID
ShapeCount:
erClassOf
temlLabel: Strir

/ljetClassz

Country”

GrgetObjectsOf:
targetSubjectsOf
inheritedProperty: |
applicableToClass: ID
rdf_type:
defaultViewForRole: 1D
abstract:
deactivated: §
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TopQuadrant® Challenge 4: Capturing Statements About Statements

Some facts have additional information
that you may want to capture

[ [ [ ll [ [ [ ”
= S S This is typically called “reification” -
f o il of a property value
* 1 reference
imported from Wikimedia DESTATIS
?@:EJ'O:;C@ URL hitps:/Mwww.destatis.de/DE/Zahlen TWO a p p ro a C h e S
Fakten/GeselischaftStaat/Bevoelke
rung/Bevoelkerung html . . . .
- N y 1. Turn an attribute into a relationship
Use Population as a class with instances
& 81,752,000+500
point i tne 2010 For example:
+ 1 reforonce ex:Germany ex:population ex:P123,
& 82,002,000+500 ex:P123 a ex:PopuIation;
o ex:value 80500000;
+ 1 reference

ex:date 2012.

2006 2. Keep an attribute and its value as-is

* 1 reference Add a statement with the date “on top” of

the population value
© Copyright 2020 TopQuadrant Inc. Slide 32
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Enabling of a “less verbose” Way to Capture

TopQuadrant™

= Create a node shape that will
define facts a user may need to
add to values

Provenance shape

v Definition
labels: Provenance shape
types: Node shape v

v Properties

declared properties: © » m effective date date [0.1]
» M source string [0..%)

© Copyright 2020 TopQuadrant Inc.

Statements About Statements

= |dentify a property which values should be
annotated with additional facts and

connect it to the shape

Explore «» Modify « Edit

= gggmp!g:?ountry-P1082

¥ Definition

name: population
property path: L wikidata:P1082

v Type of Values

datatypes: # decimal v

v Reification (Statements about Statements)

reifiable by: Provenance shiape v

Attribute view

see: http://datashapes.org/reification.htm|  gjige 33



http://datashapes.org/reification.html

TopQuadrant™

Example of Reification: Adding Annotations

In this example, users
working with data can

|

Reification Button opens the sub-
form of reification properties

|

view and add a source BepIStor O 80500000 ve
and an effective date to effective date: 2018-12-31
statements capturing source:
country’s population 81752000 ‘e
life expectancy: (+)
0 -

Stored as a single et
extra triple fact sz S

rdfs:label "Germany" ;

wikidata:P1082 "B80500000"""*xsd:decimal [[ example:effectiveDate "2018-12-

31"""xsd:date ]] ;
wikidata:P1082 "81752000"""xsd:decimal ;
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TopQuadrant™ Challenge 5: Effective Ways to do Reasoning
4 N

" One of the advantages of the
Knowledge Graphs is ability to
do reasoning

— Infer additional facts based -
on the facts that were
provided

RULES: If both of a person's parents have blue eyes, they will also have blue eyes /

MODELS

MODELS : A person has eye color. A person has two parents.
A person's father is also a person and he is male.

FACTS: James has blue eyes. James' father is Andrew. James is a person.
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Reasoning or inferencing is a complex topic,

TopQuadrant™ often misunderstood

= OWL is difficult

— for classification not for specification (open world)

— Instance-level (A-Box) constraints and rules are hard if not impossible

" Emerging from practice, SHACL (previously SPIN)

has proven Success:

— Developed from experiences of real-world problems across RDFS SPARQL
several application domains

— Shapes as models of constraints
* Highly expressive

— Node Shapes

— Property Shapes %Pﬂ
* Highly effective for data (and model) validation =
e Supporting rules and computed values ‘ ’

Semantic
Web
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+* TopQuadrant™ SHACL Components

SHACL Shapes

DECLARE DECLARE ., DECLARE

Targets

HAVE TYPE

Javascript | H Javascript
Targets Constraint Components Riles

Core Constraint [§ javascript Node
Components Constraints Expressions

CAN IMPLEMENT

@ siococore Functions
SHACL-SPARQL
@ sicus

@ .ovancep FeatRUES Javascript
Functions
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TopQuadrant™ Example of a Computed Value

B wesase I = 17 ¥ Example Ontology Liyacs:s. | Pamew=- 5 |l M) Qg oy QMmImmim @ Seve ral tem plates a re

Ontology  Dashhoard Settings Users smport Transform Export Heports Workflows Tasks Comments  Manage
po——

Clans ¥4 g X Nade - s Cowrt -1t Ol Alports X

+0 L - i Exploces ‘Moor-?v' f"l"v - “ o e available to Simplify

’ Thng
exam & Cone
m ooy

? e ® rule creation. More

= Replace...
Concept Scheme
name:
® Country Creste property value rule from template._.. C a n b e a d d e d
L]
proparty path:
& Make Wiludata link
~ Type of Value @ Delete.
datatypes: /7
Tt saps W Couyrtry X
+- o

ToR Gther Mropensia Create property value rule from template...

B3 airport
M N -
B e expectancy Count number of property values :

BN \reracy rate

B maxomum temperature record Produces & property value rule that counts the values of another property. An example Is If you have a property ‘child” and you want
g to compute "child count

B number of airparts
W official language Property to count the values of
B population

4

Inferences

values: count(path(*example:Country))

e this (Country of Airport) count this (Country of Airport)
inverse of Country of Airport|———# - —p values
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TopQuadrant™ Challenge 6: Task Appropriate Visualizations

= Commonly used, basic graph
visualization shows all nodes
and links in a graph

= Useful to identify clusters of
data or to graphically see all
links from/to a given node

= Does not necessarily fit all use
cases and activities
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TopQuadrant~ EXample of Task Appropriate Visualization for
an Ontology

Graph Diagram Class Diagram
Class Diagram - Airport X

/\': —9 1/2 0) 7~

s Associations View - 1 level
Alrport-Altitude

Airport

Airport Name: Literal [0..*]
or String or langString
single line true

Altitude: integer [0..1]

City: string [0..1]

Country: Country [0..%]

IATA Code: string [0..1]

Latitude: double [0..1]

Longitude: double [0..1]

type: Class [0..*]

Airport

“»

Country type

Country Class
life expectancy: decimal [0..1] abstract: boolean [0..%]
literacy rate: decimal [0..1] equivalentClass: Class [0..%]
maximum temperature record: decimal [0..1] intersectionOf: List [0..*]
name: langString [0..1] oneOf: List [0..%]
official language: [0..*] subClassOf: Class [0..*]
population: decimal [0..1] unionOf: List [0..%]

/7
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TopQuadrant™ Example of Data Lineage Diagram

= A Viewpoint-specific visualization that uses reasoning. For example,
to present links that are semantic inferences of dependencies.

¥
System SM SM M & FORM
al | . .| @@ | . . | @@8 = R
Module Module Module
Patient Administration Medical Admission Patient Medications Patient Discharge Patient Discharge
System Module Module Module Form
™ T4
i
Patient
L)
= Info Logical
2)(=)(=) D
| . . ata flows
&= TopBraid EDG el Exchanged flows
"7 Enterprise Data Governance gl
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Digging Deeper from Logical (what)

TopQuadrant™ to Physical (how) Levels

How a “Patient Discharge
Form” gets created

Logical
Data flows
o 2 i
' : : [B I Logical Flows [2]
- & e TS
X -~r >~
: : Eo (Logical Flow)
= 3 H A Involved Entities

£2 TopBraid EDC’

. [Enterprise Data Governance
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TopQuadrant™ CO“C'Uding Remarks

" Practices around RDF stack have matured
" Being too different (and too academic) hindered adoption

" Move to the mainstream means aligning with and enhancing
broadly used development and data management approaches

" Products like TopBraid EDG help this happen by embedding
and facilitating best practices
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Benefits of a Knowledge Graph based

To drant™
PQuadran Platform for Data Governance 2.0

= Flexibility and extensibility based on standards
" |ntegration of reasoning and machine learning

* Enabling people (Ul) and software (APIs/web services)
to view, follow and query

" Bridging of data and metadata “silos” to provide
seamless data governance

= Delivery of Knowledge-driven data governance

As an enterprise knowledge graph infrastructure, TopBraid EDG supports
Data Governance 2.0 and applications of Al / ML
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Thank You !

MODELS

o Questions ?
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TopQuadrant™

To Learn More about TopBraid EDG and Knowledge Graphs:
EDG Product Info:

= TopBraid Enterprise Data Governance (TopBraid EDG)

(https://www.topquadrant.com/products/topbraid-enterprise-data-governance/)

Contact us: atinfo@topguadrant.com to:

=  Discuss data governance and knowledge graphs
= Request a more targeted demo of TopBraid EDG
= Ask for a free EDG evaluation account
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TopQuadrant™ Latest Whitepaper

0:0 TopQuadrant

Knowledge Graphs
versus

Property Graphs:
Similarities, Differences and
Some Guidance on Capabilities

: Download a copy on our website at:
- topguadrant.com/knowledge-assets/whitepapers/
R
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TopQuadrant™ More Resources ...

More Webinar Recordings, Slides, Q&A:

=  https://www.topguadrant.com/knowledge-assets/topguadrant-webinars/

Short Videos:

= TopBraid EDG “Quick Grok” Videos
https://www.topquadrant.com/knowledge-assets/videos/

= TopBraid EDG Animated Video
https://www.topquadrant.com/project/edg agile modular/

Blog:

= https://www.topquadrant.com/the-semantic-ecosystems-journal/

Data Governance White Papers
=  https://www.topquadrant.com/knowledge-assets/whitepapers/
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TopQuadrant™ References - SHACL

= SHACL:

— Constraints:
* https://www.w3.org/TR/shacl/
— Functions and Rules

* https://www.w3.org/TR/shacl-af/
* https://www.topguadrant.com/graphqgl/values.html

— Reification with SHACL:
* http://datashapes.org/reification.html
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TopQuadrant™ References - GraphQL

" GraphQL

— An introduction to GraphQL in EDG:
e https://www.topquadrant.com/technology/graphql/

— Querying using GraphQL:
e https://www.topquadrant.com/graphal/graphagl-queries.html

— TopQuadrant’s Webinar on GraphQL:
* https://www.youtube.com/watch?v=MujOm8Qrdig
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