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Introducing Semantic Web Company

Founded in 2004

Based in Vienna

Developer & Vendor of
PoolParty Semantic
Suite

Privately held

50+ i

Participating in
@ projects with

€2.5 million

funding for R&D

-,
poolparty.

O SWC named to
A% KMWorld’s

‘100 Companies
That Matter in
Knowledge
Management’ in
2016, until 2019

Software Engineers &
Consultants for NLP,
Semantics and Machine
learning
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Agenda | poolparty.

> PoolParty Semantic Suite
» Knowledge Graphs (KG)

» KG Enrichment Scenarios B R R
> U nStru Ctu red Data Bain Capital is a'venture capital
m  Discover concepts in the documents S o o st in
m Link concepts to external knowledge graphs hundreds of companies including
AMC Entertainment, Brookstone,
| ves and Burger King. The company was
. co-founded bv Mitt Romnev.
> Structured Data - CSV, JSON, relational tables Woaor Gy | Vendor Siia [Vencer 2y Gade
m  Align schemas of entities = N 22080
. . .. . Washington DC 20016
m Link attributes to the entities in the KG R——— = S
e Discover duplicates in the KG Washington oC 20022
m  Fuse different representations of entities Shes. - —
Landover Hills MD 20784
| Potomac MD 20854

> Summary
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PoolParty Suite




Fact sheet: PoolParty Semantic Suite

Most complete and secure
Semantic Middleware on
the Global Market

Current version 7 ® 1

Semantic Al:
g% Fusion Graphs, NLP,

and Machine Learning

On-premises or
cloud-based ‘0

2 0 0 installations
Over world-wide

-,
poolparty.

Named as

# ¢ Representative

Vendor in Gartner’s
Market Guide for
Hosted Al Services
2018

ISO 27001:2013 certified
W3C standards compliant

First release in 2009

O Named as Sample
# ¢ \endorin
Gartner’s Hype
Cycle for Al 2019

KMWorld listed

# % PoolParty as

Trend-Setting
Product 2015, 2016,
2017,2018,and 2019

© Semantic Web Company 2019 5
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How does it work? poolparty.
The Knowledge Engineer’s perspective https://www.poolparty.biz/

Taxonomy & Entity Extractor & Data Integration &

Ontology Server - Semantic Classifier - Data Linking

___________________________ :  Controlled vocabularies as a basis for highly precise : - PR

oo esauns | SRR : : P : :l; <15 |

% oo s : :  knowledge extraction and text classification ; : g—%g

B Fosons 6] : : : XML

LI : : :

: Ol Americas (4) SN L : I : Unstructured Semi-structured Structured
’; Bain Capital is a venture capital Data Data Data
£8P rope L Funcs ()] company based in Boston, MA. Factsheet

ST Essf PR Locations () Since inception it has invested in : " i based
& ?' : : hundreds of companies including ; Schema ma.PP'ng ase
c €& : i AMC Entertainment, Brookstone, : on ontologies

[ Europe (7) . : - :
g : : and Burger King. The company was :
¢ CmE : . [ oofounded by Mitt Romney. : 7|  Entitylinking based on
€ : : post l : =~ Knowledge Graph

o CIITD g : Unifiedviews

S Sourf MRRI] Private equity fim (26) ] : : ® [

Y wesif S Persons (2) ] : : ™ /|

e N ot e
»

Identify new candidate concepts N , N *Burgering

. . enture Capital «_ / ~ S
to be included in a controlled O
vocabulary

; :
: > : : Mitt Romney -~ }/
: e | "\ 0 — | t:?’.l —
: / : "

P Brookstone Knowledge Graph PoolParty
." ' GraphSearch

© Semantic Web Company 2019 (]


https://www.poolparty.biz/

How does it work?

The Data Engineer’s perspective

Unstructured
Data

g \’/
Semi-structured
Data
UnifiedViews

2%

Structured
Data

© Semantic Web Company 2019
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https://www.poolparty.biz/

Entity linking
Schema mapping

Data transformation e
Y

Ja

PoolParty
GraphSearch

>

Data validation (
.‘_,.

Data cleansin
& Knowledge Graph

Metadata &
Semantic enrichment

G

-

Semantic Al
Application

w

Database



https://www.poolparty.biz/

PoolParty UnifiedViews for Data Engineers poolparty.

Knowledge Graph Automation and Linked Data Orchestration

PIPELINES DPUS MONITOR SCHEDULER SETTINGS

Actions Name Last run time

QUICK START re

CitySPIN Energy Pipe 0:00:00

v v
© [c]
B B
* *
-p up

H2020 - RDBMS - RDF transformation 0:00:03

MANUAL

JSON to XML

MS Azure Activity

m'

o

B

]

£

=
v
[c]
[
*
L

RDF Data Loading Example

Test 0:00:01

30

EAQ » N 0D %

Test R2RmI 0:00:00

test xsit

-

test xsit 2

D <ﬂ
i

v v

© ©

B B

® %

L]

g
H
g

&
4
Z

Semantic Web Company GmbH
Vienna, Austria
support@poolparty.biz

© Semantic Web Company 20

PIPELINES DPUS MOl

R SCHEDULER SETTINGS

Pipeline: 'H2020 - RDBMS - RDF transformation' N2

Pipeline Designer

List of Available DPUs ™

[] only Private DPU Templates

O Type to Filter Tree

!

i Confluence Attachments Extractor
B ies sowriond)
- CUZEETTD

a

B oo Dot

- CEED

B4 Silk RDF Link Discovery

S seanar Enivon )

<D

ST Fros Upio

B Fetaions Databaso

21 SPARQL int Loader

Virtuoso Specific (RDF)

& cusin )
Al

Ul

<

<
3
2

}

SPARQL Construct
Query Processor

Select target triples for

Only one object is
allowed per subject for
predicate h2020: i

:objective

rdfCopyOfInput >

SQL Relational Database
tractor

Load data from a
relational database

Relational To RDF
Transformer

Transform tabular data to
rdf triples

outpuy’> rdfInput output {> input

Virtuoso Specific (RDF) SPARQL Construct
Loader Query Proces:

Construct extraction
results for project
objective

Store extraction results
into Virtuoso

§Cutput -> input

concept from RDF literals
against a PoolParty

"Eurovoc 4.3")

T TN T T T




Knowledge Graphs




Knowledge Graphs (KG) poolparty.

> “Network of all kinds of things
which are relevant to the
organization”
> created by subject-matter experts
with the help of tools and machine
learning algorithms
» KG provides common interface to
query the data

https://graphviews.poolparty.biz/
https://semantic-web.com/2014/07/15/from-taxonomies-over-ontologies-to-knowledge-graphs/

© Semantic Web Company 2019 10



Knowledge Graphs

> Abstract concepts from
thesauri/taxonomies, together
with related concepts

>

Real world entities, with its
attributes and relations, classes
of entities

> Semantic Web Company, Business
Entity, Projects

» Documents

> links to concepts/entities discovered

© Semantic Web Company 2019

=
(english version) (7)

»

Bl B Business economics (11) ]

>

[} N Related subject areas (11)

»

Bl V Economics (19)

A& W Economic sectors (35)

[} W.00 Economic Sectors and

i Studies

» A
8L W.02 Foresry (
1 i 0
31 Forest (1) ]
;
IR Forest economics (0) ]
W] Forest policy (1) ]
3] Forestry (2) ]
legislation (0)

Semantic Web
Company

Business
Entity

Type of

Agroforestry

hitp/izbw.eu/stwidescriplor/18324-5
Details Notes Documents
SKOS o+

Broader Concepts

(® Cultivation system

® Forestry

@ Tropical agriculture

@ W.01.03 Farming Systems
® W.02 Forestry

Narrower Concepts

@O

Related Concepts
® Tropical forest

Bain Capital is a venture capital
company based in Boston, MA.
Since inception it has invested in
hundreds of companies including
AMC Entertainment, Brookstone,
and Burger King. The company was
co-founded by Mitt Romney.

() Add to Collection Add to

Linked Data Triples

serves customers

founded

headquartered

Visualization

Preferred Label
(@ Agroforestry

Alternative Labels

®

Hidden Labels

®

Notation

®

Scope Notes

>200

2004

Vienna
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KB Enrichment Scenarios

Unstructured Data




KB Enrichment Scenarios for Unstructured Data pocwoarty@a

Knowledge Graph

> Discover concepts in the | |
= | Entity Extraction &

documents based onthe KG, ' coomm | EX
A Feoors 6 ) : Text Mining
Concept CO-0occurrences .

}

argsll Private Equity
C  GCEID
C @ (3)
LE
=t

> Suggest new concepts | 8
o ° 3 ' B . . q
> Link to concepts in external S T Eoston el

¥ Europe g 5

H Since inception it has invested in
knOWledge bases (DBpedla) : e Ma:k:tsiz)(zz) " hundreds of companies including
: ,.— ustry :
. . : : : AMC Entertainment, Brookstone,
o Fetch attributes/relations @ 2) | and Burger King, The company
. = I : P
: RY Company (47) was co-founded by Mitt Romney.
|
. RTRESL Persons (2)
» Classify documents R . - |
| 80 Founder (13)§
3 Strtogies & Producis (13)

» Recognize (named) entities

© Semantic Web Company 2019 13




Linking Concepts to DBpedia poolparty.

Linked Data Settings
EnDBPedia ’ Cosmopolitan

Select

Scheme: SKos "
Label URI Mapping Type
Cosmopolitan (cocktail) http:/dbpedia.org/resource/Cosmopolitan_(cocktail) :}
Cosmopolitan http:/dbpedia.org/resource/Cosmopolitan [:J
Bolboschoenus maritimus http://dbpedia.org/resource/Bolboschoenus_maritimus S
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Linked Data Settings

EnDBPedia Cosmopolitan

Select

Scheme: SKos

Label Linked Data Settings

s ot i EnDBPedia Cosmopolitan

Cosmopolitan

Bolboschoenus maritimus gz‘he;tne: | SKOs ,
Cosmopolitan Club http:/dbpedia.org/resource/Cosmopolitan_Club :] I
The Cosmopolitan http://dbpedia.org/resource/The Cosmopolitan [ 3
Cosmopolitan Bowl http://dbpedia.org/resource/Cosmopolitan_Bowl :}
Cosmopolitan Church http://dbpedia.org/resource/Cosmopolitan_Church D
Cosmopolitan Dock http://dbpedia.org/resource/Cosmopolitan_Dock [:]
Cosmopolitan Girl http://dbpedia.org/resource/Cosmopolitan_Girl ()

© Semantic Web Company 20 1



&M ®Browse using ~ [ Formats ~ (4 Faceted Browser (4 Sparql Endpoint

Yo

About: Cosmopolitan (cocktail)

An Entity of Type : Food, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org

A cosmopolitan, or informally a cosmo, is a cocktail made with vodka, triple sec, cranberry juice, and freshly squeezed or
sweetened lime juice.

Property Value

dbo:abstract = A cosmopolitan, or informally a cosmo, is a cocktail made with vodka, triple sec, cranberry juice, and freshly squeezed or sweetened
lime juice. {en)

dbo:thumbnail = wiki-commons:Special:FilePath/Cosmopolitan_(5076306532).jpg?width=300

dbo:wikiPagelD = 409113 (xsd:integer)

dbo:wikiPageRevisionID = 732587202 (xsd:integer)

dbp:caption = A cosmopolitan garnished with a lemon twist

dbp:drinkware = cocktail

dbp:garnish = Lemon slice, lime wedge

dbp:iba = yes

dbp:ingredients = * 4 clVodka Citron * 1.5 cl Cointreau * 1.5 cl Fresh lime juice * 3 ¢l Cranberry juice <::|




Linking Concepts to DBpedia - Batchlinking poolparty.

» UnifiedViews pipeline for batchlinking the thesaurus to DBpedia
> Solr to provide efficient search for potential candidates
> Spreading activation to take into account context of the concept

HTTP API Request
Executor Export Files to RDF Transformer BatchLinkingDbpedia g’l‘ PtAPé Reqstlxlmt;
Transformer AU DECDE M
Byt ;:crg{e;tu-mcsockmﬂs equestOutput -> filesInpu SOl gt S Create Snapshot

output {> input

HTTP API Request

Executor Import Links
RDF to Files Transformer
2 Import
output -> requestFilesConfig




Linking Concepts - Batchlinking Evaluation poolparty.

=¥ STW - Thesaurus for Economics
{english version) (7)

> STW Thesaurus for Economics i

> http://zbw.eu/stw/version/latest/about &G Ceographic names (8) J
> ~3500 links discovered : N Reledorion s 1D

,
> Compared against gold standard provided by STW 3
(~2600 links) and manually extended (~900 links)

& W Economic sectors (35)
> Results:

> Precision 96% =
m Thesuggested link was correct

> Recall almost 40%

L& (1)

Y W.00 Economic Sectors and
Bl Industry Studies (16)

W

%

(>
)

~

© Semantic Web Company 2019


http://zbw.eu/stw/version/latest/about
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KB Enrichment Scenarios

Structured Data




KG Enrichment Scenarios for Structured Data pocwoarty@a

Data collection/pre-processing

Schema mapping, Entity linking, Data fusion
Quality assessment

Loading data to the KG

vV v v Vv

Knowledge

Graph
PoolParty UnifiedViews .
= o |
®°
EEEEE—
./ .I \\0

e
== .

TED Public
Contracts

&l (€

National Public =
Contracts 7 &

x

|

Open Corporates
Business Entities

Ex

© Semantic Web Company 2019



Schema Mapping - Idea poolparty.

> Map schemas of the input data sources to the target schemas
maintained by PoolParty
> Support for arbitrary sources (CSV, JSON, XML, relational data sources)
> Suggestion of mapping rules
> Support for data transformations

Contract Number  Vendor | VendorCity  Vendor State Vendor Zip Code
‘ 1069374 ‘ Tom Woll and Associates _ ‘ Fairfax | VA » 22030 ‘
\ir 1053701' wSetty & Associates International PLLC | ‘ Wésﬁington ' DC | 200161
\ 1065909L N Keller Brothers Inc \ Mount Airy :.MD 21771A‘.
}' 9508000263AA TAriana's Transportation Services, LLC \ Washington DC 20022 ‘
" 1069194 7 7?Community Ministries of Rockville, Inc. \ Rockville TVMD 20851?
‘7 10;6&2-' TFamily Services, Inc. \ Landover Hills MD 7 20784 ‘
\ 1080123: ‘;VPaIIav‘i- Belur ‘ Potomac MD | 208541




Schema Mapping - UnifiedViews

» Schema mapping DPUs
> R2RML (W3C Rec)
> RML - generalization of R2RML
M http://rml.io

Step 2: Define mappings for subject columns

Subject CSV column Object CSV column Property
Contract Number v Vendor - Supplier
Vendor ~ Vendor Address Line 2 « * Address
Vendor Address Line 2 ¥ Vendor Address Line 1 « " Street
Vendor Address Line 2 ~  Vendor Zip Code . Zip code
Vendor Address Line 2 ¥ Vendor City -8 City
Vendor Address Line 2 ¥ Vendor State -l State

4 N S

defines  ~  'pg ©cSV XML  JSON

Py

RML mapping rules RML processor

@prefix rml: <http://semweb.mmlab.be/ns/rml#=>.
@prefix gl: <http://semweb.mmlab.be/ns/ql#=.
@prefix rr: <http:/iwww.w3.org/ns/r2rml#=.
@base <http:/unifiedviews.eu/rml/csv/base> .
<#Contract+Number>

.......................
........................

-----------------

]
© Semantic Web Company 2019 J



Schema Mapping - UnifiedViews Pipeline poolparty.

Files Download (Local,
(S)FTP, HTTP(S))

- Files Upload (Local,
RDF to Files Transformer (S)FTP, HTTP(S))

output -> input

output -> input output -> input

Step 2: Define mappings for subject columns

Subject CSV column Object CSV column Property @prefix rml: <http://semweb.mmlab.be/ns/rml#=>.

. . @prefix gl: <http://semweb.mmlab.be/ns/ql#=.
Contract Numb v Vendol v Supplie

el el ; i @prefix rr: <http:/Awww.w3.org/ns/r2rml#=.
Vendor ~ | Vendor Address Line 2 v | Address @base <http://unifiedviews.eu/rml/csv/base> .
; " . <#Contract+Number>
Vendor Address Line 2 ¥ Vendor Address Line 1 w Street .
rmllogicalSource [

Vendor Address Line 2 ~  Vendor Zip Code ~ " Zipcode ml:source "file.csv" ;

- rml:referenceFormulation al:CSV
Vendor Address Line 2 ¥ Vendor City - City ]
Vendor Address Line 2 ¥ Vendor State -l State !!'.:.S.U.bjggt.M.a.g [

rr:iemplate "http://demo.semantic-web.com/data/contract/{Contract Number}",

--------------------

]
].
© Semantic Web Company 2019 ;



Entity Linking - Idea

-,
poolparty.

» Link attributes to the entities in the existing KG
> Discover duplicates between the acquired data and the KG

Sllk WOI‘kbenCh Start Workspace Generate Links Learn Reference

Help

Property Paths &
Source:

name: unnamed_1

name: unnamed_8

2a/<http://xmin Vfoaf/0.1/n name: unnamed_6
required: [
Target:|| threshold: 0.0
: weight: 1
*s minChar: 0

?b/rdfs:label

name: unnamed_% maxChar: z

name: unnamed_2
?b/rdfs:label

Transformations Recommended v

Lower case
Tokenize
name: unnamed_4
Comparators Recommended B /dbpedi: wreleaseDate name: unnamed_5
Equality o e e SRS R EEREREE] required: [
et [= ‘ threshold: 400.
! p—— T | name: unnamed_3 weight: 1
Aggregators “b/linkedmdbrinitial_release_d
"l;terge
Maximum 1

Link Limit: unlimited v € Link Type: owl:sameAs

© Semantic Web Company 2019

Precision: 1,00 | Recall: 1,00 | F-measure: 1,00

name: unnamed_7

<Interlinks>
<Interlink id="cities">
<LinkType>owl:sameAs</LinkType>

<SourceDataset dataSource="dbpedia" var="a">
<RestrictTo>
?a rdf:type dbpedia:City
</RestrictTo>
</SourceDataset>

<TargetDataset dataSource="geonames" var="b">
<RestrictTo>
?b rdf:type gn:P
</RestrictTo>
</TargetDataset>

<LinkageRule>
<Aggregate type="average'>
<Compare metric="levenshteinDistance" threshold="1">
<Input path="?a/rdfs:label" />
<Input path="?b/gn:name" />
</Compare>
<Compare metric="num" threshold="1000" >
<Input path="?a/dbpedia:populationTotal” />
<Input path="?b/gn:population” />
</Compare>
</Aggregate>
</LinkageRule> 24




Entity Linking - UnifiedViews poolparty.

» UnifiedViews DPUs
> DPUs executing SPARQL (Update) queries
> DPUs using Silk, http://silkframework.org/

HTTP API Request RML Schema Mapping Entity Linking SPARQL Endpoint Loader
Executor Transformer
- Public Contracts to
requestOutput -> input iR (@it o output -> input T T e output -> rdfInput
TED

output -> input

RML Schema Mapping
Transformer

Files Download (Local,
(S)FTP, HTTP(S))

Public Contracts from

output ->input ISZVUS.cz

© Semantic Web Company 2019 25



http://silkframework.org/

. -,
Data Fusion - Idea poolparty.

» Fuse different representations of the same resources
> Define what happens when there are conflicting attributes/relations

> Apply a conflict resolution policy

Company Name Founded Number of Address
employees

]

& o | Food Council, Inc. 12/20/2004 | 30
-
]

[ X | Montgomery county | 12/21/2004 |35

XLS Food Council, Inc.

26

© Semantic Web Company 2019




Extracted Structured Data pocmoart)'@

Knowledge Graph

> Unstructured data with: - G

o ——— Entity Extraction &
o Recognized (named) entities : -z g Text Mining

»

Al Private Equity
¥ ASIINY Funds (1)
g &1 | ocations (3)
c
i

]

o Recognized attributesand =

relations of (named) entities

»
7 8l Americas (3 : — :
: Bain Capital is a venture capital

> FO“OW the I’eCipe for : company based in Boston, MA.

PMarkets (2 _ Since inception it has invested in
StrUCtured data 3 A incustry (22) ) _' hundreds of companies including
: § AMC Entertainment, Brookstone,

B2 Organizations (2) and Burger King. The company

g » CEED was co-founded by Mitt Romney.
, L T |
o Data Fusion AR Porsons (2
: I Chairman (6)

[§¥ Strategies & Products (18)

o Schema mapping
o  Entity Linking

© Semantic Web Company 2019 27
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Summary

© Semantic Web Company 2019 28




Knowledge Graphs

-,
poolparty.

> “PoolParty brings the power of Google into the enterprise
environment through Knowledge Graphs.”

Unstructured
Data

~
XML > [ )
\ 4
Semi-structured

Data
UnifiedViews

m|
]
ofus
Structured
Data

© Semantic Web Company 2019

Knowledge Architect,
Top 3 Oil & Gas Company

Entity linking

3

Schema mapping Gfaop%lzzgtrych

Data transformation

~h
Data validation t.,_,‘ é%
— -
Data cleansing o0 e
Knowledge Graph Application
Metadata &
Semantic -
enrichment uu
-




Knowledge Graph Enrichment Scenarios poolparty.

Taxonomy & Entity Extractor & Data Integration &

: ° o gno : . L4
Ontology Server - Semantic Classifier - Data Linking
o :  Controlled vocabularies as a basis for highly precise : -
- CEEEETTTD 5 :  knowledge extraction and text classification 5 i
BB Geooraorio tresauns 1)
BT Fogons )] 5 5 5 X
A | : : :
: Ol Americas (4) SN L : I : Unstructured Semi-structured Structured
; Bain Capital is a venture capital bata bata bata
» .
= AL s (1) company based in Boston, MA. Factsheet
B cosi g Since inception it has invested in h ine based
g f hundreds of companies including : Schema ma.pplng ase
e " ;:(2(7) : : AMC Entertainment, Brookstone, : on ontologies
g : and Burger King. The company was :
¢ Cmm : : co-founded by Mitt Romney. : n Entity linking based on
¢ LD : 5 : ~ Knowledge Graph
b &1 Organizations (2) ; : Bosten_
3T Nort] > : \ Bain Capital  Bain UnifiedViews
S ourg B Private equity fim (26) ] E : O- [
L West RS Persons (2) ) : : . | - :
.S i » \«: // _— Abflolure )
. T : A — v 5
[l Strategies & Products (18) | : : N /CD :
............................ .. \ ; \\ ~__ ./‘A.
. . : O O : =l —
Identify new candidate concepts N BurgerKing : :.
R R Venture Capital ~__ / n*O,,,f — .
to be included in a controlled N :
N/ Brookstone : Knowledge Graph PoolParty
vocabulary 0% : GraphSearch

© Semantic Web Company 2019 30




Tomas Knap, PhD

Software Engineer and Researcher,
Semantic Web Company =

i
-

S
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