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Outline poolparty.

Part I: The ingredients and their origins
Part Il: The recipe

Part Ill: The secrets of cooking

Part IV: The proofisin the pudding!
(Food recommender demo)
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Part |I: The ingredients and their origins poolparty.

BBC GoodFood Recipes

Eggs Oil Salt |

Banana & custard drip ..« Basic muffin recipe Black tahini.chocolate ..
SPARQL 31 recipes i With its retro flavour combinatio. Good Food reader Gharlotte Hil Make your-awh tahini Using bla

Brazilian cheese bread... Buttermilk fried chicken Cheesecake biscuit be... Chive gnocehi with sm...
Try baking a South American m Follow this step-by-step recipe . If you're feeling creative, this bi... A comforting; creamy vegetaria..

Chocolate drip cake Cookies & cream party. .. Courgette fritters with t... Crab fritters with cheat'
This malted drip cake is smoth... Stack up.our best ever chocolat.:.. Use up a glut ofA courgettes to ... The.rich'Sriracha-spiced mayo ...

=)
A

Powered by €
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@ graphviews.poolparty.biz/GraphViews/

Overview Tree View tail View

Wolfgang Amadeus Mozart, Johannes
Chrysostomus Wolfgangus Theophilus
Mozart, MOZART, Moatzart, Moatzart,
Wolfgang Amadeus, Mosart, Motzart,
Motzart, Wolfgang Amadeus, MozarT, Mozart,
Mozart The Composer, Mozart, Wolfgang
Amadeus, Mozartian, Mozzart, The Story of
Mozart, Volfgang Amadeus Mozart, W A
Mozart, W. A. Mozart, W.A. Mozart, WA
Mozart, Wofgang Amadeus Mozart, Wofigang

amadeus mozart, Wolfgang A. Mozart,

Wolfgang Amade Mozart, Wolfgang

Amadeus, Wolfgang Amadeus Moatzart,

Wolfgang Amadeus Motzart, Wolfgang

Amadé Mozart, Wolfgang Amadé Mozart,

Wolfgang Motzart, Wolfgang Mozart,

Wolfgang amadeus mozart,

WolfgangAmadeusMozart, WolfgangMozart

Description
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Wolfgang Amadeus Mozart (['volfgan ama
de:us ‘mo:tsast], ; 27 January 1756 — 5
December 1791), baptised as Johannes
Chrysostomus Wolfgangus Theophilus
Mozart, was a prolific and influential
composer of the Classical era, born in
Salzburg. Mozart showed prodigious ability
from his earliest childhood. He was
competent on keyboard and violin by age
five, and he composed from the age of five
and performed before European royalty.

Parents

« People from the Mozart family-
SKOS related

+ Mozart's birthplaces+

« Constanze Mozartd

+ Accademia Filarmonica di Bologna+
« Salzburg Cathedral

« Freemasonry$

+ The Magic Fluted

Josepha Weber

URL: http://vocabulary.semantic-
web.at/mozart/eb551b02-5994-4020-b296-
871d11a7f647
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https://graphviews.poolparty.biz/GraphViews/

What is a Knowledge Graph? [informal def.] poolparty.

concept Mozart

CZR e D

Mozart
Compositions

Browsing History Clear history

~ The Magic Flute x

Alternative labe

In a different ‘Tree view’ you actually see
that it is actually organized in a hierarchy.

Ach, ich fiihl's, Arctic Magic Flute, Der
Koenigin der Nacht, Der Konigin der Nacht,
Der Konigin der Nacht, Die Koenigin der
Nacht, Die Konigin der Nacht, Die Kénigin der
Nacht, Die Zauberfloete, Die Zauberflote, Die
Zauberfloten, Die Zauberflote, Die
Zauberfiote, Il Flauto Magico, K 620, K. 620,
KV 620, KV. 620, Konigin der Nacht, Konigin
der Nacht, Konigin der nacht, Magic Flute,
Magic Flute Overture, Magic flute, March of
the Priests, March of the priests, Pamina,
Papageno, Queen of Night, Sarastro, THE
THREE BOYS, The magic flute, The three
boys (opera characters), The three boys
(opera), Zauberfloete, Zauberflote,

People from the Mozart family Zauberfidte

People
Friends and influencers

Description

The Magic Flute (German: Die Zauberfiote),
K. 620, is an opera in two acts by Wolfgang h ¢ h l. k ’ l .
e e Some parts can have ‘graph-like’ relations
form of a Singspiel, a popular form that

/ instead of hierarchical tree.

Parents

« Operat
SKOS related /
« Wolfgang Amadeus Mozart4

« Emanuel Schikanederd
« Josepha Weber+
URL: httpi//vocabulary.semantic-

web.at/mozart/d315d93a-0071-43f8-9302-
b3¢999906ffa

https://graphviews.poolparty.biz/GraphViews/



https://graphviews.poolparty.biz/GraphViews/

What is a Knowledge Graph? [informal def.] poolparty.

Mozart

or a concept

CZR e D

Kdoanst Browsing History Clear history

Compositions
~ The Magic Flute x

Alternative labe

In a different ‘Tree view’ you actually see that
itis actually organized in a hierarchy.

Ach, ich fihl's, Arctic Magic Flute, Der
Koenigin der Nacht, Der Konigin der Nacht,
Der Konigin der Nacht, Die Koenigin der
Nacht, Die Konigin der Nacht, Die Kénigin der
Nacht, Die Zauberfloete, Die Zauberflote, Die
Zauberfloten, Die Zauberfiote, Die
Zauberfiste, Il Flauto Magico, K 620, K. 620,
KV 620, KV. 620, Konigin der Nacht, Konigin
der Nacht, Kénigin der nacht, Magic Flute,
Magic Flute Overture, Magic flute, March of . -
the Priests, March of the priests, Pamina, It t k l d d ff t
Papagene, Cusen of Nigh, Sarsati, THE captuures kKnowltedage In dirreren
rr THREE BOYS, The magic flute, The three EE—

) boys (opera characters), The three boys
EYSe B oo (ogera)‘ Zauberfloete, Zauberflote, 4 ',a n g u a ges .

People from the Mozart family Zauberflste

Description

The Magic Flute (German: Die Zauberflste),
K. 620, is an opera in two acts by Wolfgang

Some parts can have ‘graph-like’ relations

Emanuel Schikaneder. The work s in the
form of a Singspiel, a popular form that

/ instead of hierarchical tree.

Parents

« Operat
SKOS related /
« Wolfgang Amadeus Mozart4

« Emanuel Schikanederd
« Josepha Weber+

...pay attention: one URI.

web.a/mozart/d315d93a-0071-43/8-9302- ——— @
b3¢999906ffa

https://graphviews.poolparty.biz/GraphViews/



https://graphviews.poolparty.biz/GraphViews/

What is a Knowledge Graph? [informal def.] poolparty.

CZR e D

Kdoanst Browsing History Clear history

Compositions
~ The Magic Flute x

Opera Alternative labe

Ach, ich fiihl's, Arctic Magic Flute, Der
Koenigin der Nacht, Der Konigin der Nacht,
Der Konigin der Nacht, Die Koenigin der
Nacht, Die Konigin der Nacht, Die Kénigin der
Nacht, Die Zauberfloete, Die Zauberflote, Die
Zauberfloten, Die Zauberflote, Die
Zauberfiote, Il Flauto Magico, K 620, K. 620,
KV 620, KV. 620, Konigin der Nacht, Kénigin
der Nacht, Kénigin der nacht, Magic Flute,
Magic Flute Overture, Magic flute, March of
the Priests, March of the priests, Pamina,
Papageno, Queen of Night, Sarastro, THE
THREE BOYS, The magic flute, The three
boys (opera characters), The three boys

(opera), Zauberfloete, Zauberflote,
People from the Mozart family Zauberfidte

In a different ‘Tree view’ you actually see that
itis actually organized in a hierarchy.

People
Friends and influencers

Description

The Magic Flute (German: Die Zauberflste),
K. 620, is an opera in two acts by Wolfgang

Some parts can have ‘graph-like’ relations

Emanuel Schikaneder. The work s in the
form of a Singspiel, a popular form that

/ instead of hierarchical tree.

Parents

- Enarca st Jumping from [Mozart] to [The Magic

« Josepha Weberd
URL: http://vocabulary.semantic-

Flute], and then to [Emanuel Schikaneder]
or [Josepha Weber] and so on..sounds
familiar?

https://graphviews.poolparty.biz/GraphViews/
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https://graphviews.poolparty.biz/GraphViews/

Any of you use Obsidian?

Thoughts

Images

2023-05-23

2023-05-24

2023-05-30

Answer Set Programming?
Collaborative filtering

CWA vs OWA

Data integration - NF crossovers
Datalog rules

DBpedia linking

ElasticSearch recommender
Enterprise Knowledge Graphs

Explain command

© Semantic Web Company

Enterprise Knowledge Graphs

EKGs = Taxonomies + Ontologies + Instance data.
Combination of virtual graphs + materialized graphs.

You can create virtual graphs in GraphDB via Ontop.

Materialized vs Query-expansion
recommenders

Make a slide where you group recommenders in two groups:
Materialization-based
Query-rewrite / Query-expansion

In this case:
Geo-recommender is materialized.
Wine & Cheese is query expansion-based.

Ige hub

Negation as failure

-,
poolparty.

Ontorefine

Search demo - Video games.
Recommender demo - HR Recommender

Datalog rules [ Reuse ontologies
° Collaborative filtering

Recommender demo - Food
recommender

~text search

ramming?

[ ]
2ns CBox TBox

L]
2023-05-30

pe recommenders

(]
DBpedia inking RecomMender demo - Squirro demo
FIX Repair demo - SHACL repairs

TODO - SHACL example d

Search demo - HR demo

Ontologies From Search to Recommender

Recommender demo July -

Taxonomies 2023-05-24 Materialized vs Query-expansion
recommenders

Enterprise Knowledge Graphs

[ ]
TODO - Ontorefine SPARQL endpoint Ontologies OWL Restrictions2SHACL

Recommender demo - Wine&Cheese

Recommender demo - ESG?

Query expansion

L )
CWA vs OWA

Reuse blog posts




Zettelkasten method * poolparty.

e Obsidian uses ‘Zettelkasten method’ by Niklas Luhmann to organize
knowledge.

e You create your ideas/notes/excerpts and then you tag them, e.g.
#query-rewriting, originally referred to as ‘index cards..

e You also link to all the relevant notes that you can think of, e.g.
[[Taxonomies]].

e It becomes a powerful system to store, search, retrieve and to
serendipitously discover a new piece of knowledge that you didn’t know
existed before, or you couldn’t think of.

© Semantic Web Company 9



Zettelkasten method (cnt.) | poolparty.

e Index cards with pointers (links) grouped into Categories.

Category B

Category A

1D-1423234325

1D-1423234324

This is a slip note text...

This is a slip note text...
seerelated: .-
ID-1423234325

1D-1423234335

This is a slip note text...
see related:

1D-1423234326

D-1423234338 | | Tttt 1D-1423234326

This is a slip note text...

N

© Semantic Web Company 10




Zettelkasten method (cnt.)

e From the perspective of search you can either:

o Follow the tags, such as #query-rewriting
o Follow the links, such as [[Taxonomies]]

e Follow the tags
o Think of ‘Faceted Search based on concept’
o The tag or keyword is a concept

e Follow the links
o Think of ‘Similarity’

-,
poolparty.

o Thelinkis another item that is similar to the current by some measure.

© Semantic Web Company
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Zettelkasten method within Obsidian poolparty.

Q_ tag:#materialization = Materialized vs Query-expansion recommenders

Enterprise Knowledos G Materialized vs Query-expansion
e e recommenders

Materialized
recommender - o
Make a slide where you group recommenders in two groups:

TRl # Materialization-based
Recommender demo - Geo-recommender Query-rewrite / Query-expansion
#materialization .
In this case:
Search demo - HR demo Geo-recommender is materialized.

Wine & Cheese is query expansion-based.

1. Find all notes with tag
#materialization

© Semantic Web Company

B 8 N § Enterprise Knowledge Gr... X

Q tag:#materialization = Enterprise Knowledge Graphs

esults Fil 7
D — Enterprise Knowledge Graphs

#materialization phs.

" - EKGs = Taxonomies + Ontologies + Instance data.
Materialized vs Query-expansion

recommenders
Combination of virtual graphs + materialized graphs.
#materialization #query- iting

5 " : delling
Recommender demo - Geo-recommender You can create virtual graphs in GraphDB via Ontop. Lzl

obdm
#materialization

Search demo - HR demo

#materialization

2. Jump to the notes that contain the
tag #virtual-graphs

2’. Jump to the notes (subset) that contain
both the tags including #virtual-graphs

2”. Jump to [[Taxonomies]],
[[Ontologies]] or [[Query Expansion]]

12




Graph view of linked notes in Obsidian poolparty.

Obsidian

@obsdmd
Massive graph of @myownslave ,
3,639 notes:

1:07 am - 30 Sep 2020

9 Retweets 1Quote 81 Likes

© Semantic Web Company



Linked Open Data cloud poolparty.

egend

e Stats (as of May 2020):
o 1,255 datasets
o 16,174 links

e DBpedia at the center as
LOD nucleus with links to
other datasets.

Y

e Datatransformed to RDF using
ETL (Extract Transform Load)
and mappings.

© Semantic Web Company



What is a Knowledge Graph? [formal def.] poolparty.

e Knowledge Graphs (KGs) describe a domain of interest and

typically consist of:
o Conceptual or abstract representation of knowledge in the form of
ontologies (TBox);
o Individuals or instance data (ABox);
o Controlled vocabularies in the form of taxonomies (CBox).

In the classical sense of Al: In our setting:

Knowledge base = TBox + ABox. KG = TBox + ABox + (CBox).

© Semantic Web Company 15




Minimal KG example UHAINY poolparty.

ANEPIC SEARCH FOR TRUTH

e TBox:
All persons are mortal.
¥ x Person(x) = Mortal(x). CBox:
Male is a gender.
e ABox: Gender (male)

Socrates is a person. \/
Person (socrates).

Socrates is a male.

...Vvs having a
class Men(x).

gender(socrates, male)

© Semantic Web Company



The Pyramid representation of a KG...in numbers poolparty.

To scale
Hundreds
TBox Key Concepts Each of them are managed
separately and they are of
/ Thousands ++ different size.
CBoX Categories /
Taxonomies - This delineation including
Millions ++ .
/ CBokx, is also due to
governance.
ABox Giaks

The image taken from the gist ontology.

17

© Semantic Web Company



https://www.youtube.com/watch?v=0-j9nWFVoYc

Ontology definition poolparty.

“An ontology is a formal, explicit specification of a shared conceptualization”

Consensual
Knowledge
Machine-readable
Concepts, properties
relations, functions, Abstract model and
constraints. axioms simplified view of some
are explicitly defined phenomenon in the world

that we want to represent

Studer, Benjamins, Fensel. Knowledge Engineering: Principles and Methods. Data and Knowledge Engineering. 25 (1998) 161-197

Slide borrowed from STI Innsbruck.

© Semantic Web Company 18



https://www.sti-innsbruck.at/sites/default/files/courses/fileadmin/documents/modeling20092010/lecture3.pdf

Main purposes of ontologies (TBox)

-,
poolparty.

Use it as a “traditional” schema.. .to describe the data in an expressive way with classes
and relations
Schema mapping
o Map (semi-)structured data e.g. relational databases with different schemas to an
unified schema;
o Use case of heterogeneous data integration for (Enterprise) Knowledge Graphs

m Alsovirtualized approach to data integration, so called

“Ontology-based data access”.

...to infer implicit facts based on explicit facts and ontology statements (so-called
axioms), typically done by the reasoner as part of a triple store.

o Theinference is done by the reasoner recursively until no new implicit triples are
inferred, i.e. when we reach “a fixed point.”

19

© Semantic Web Company




Ontology-based Data Management (OBDM) poolparty.

e Conceptual layer is represented by an ontology, i.e., encodes the semantics;

e Query answering via query rewriting techniques for exposing data via mappings -
Ontology-based Data Access (OBDA);

e Incremental adding of sources to the unified ontological schema;
e Updates are less explored [Ahmeti, PhD thesis 2020].

S - Semantics of querying and update
(S, M, T)SE
L -Queryand update language

[Lenzerini 2018]

© Semantic Web Company 20




Ontology-based Data Access (OBDA) poolparty.

Person Organisation

i |
| | |
| b :
' H 1 |
] [ 1 |
' Vo 1
! ' 1y ” | I i
' fﬁ i :worksFor | rdfs:domain | :Employee I
' [F ZP ! E | | :Department i
' M Empl Department [T [ '
i = — 0. — 0. P H ! | | foaf:Person 1
i - x==- - I | | :Organisati !

' |
: ! i | :Manager U
| b :
b “John” . v oy 1
| “Marketing” 1 | 5 |
! foaf:Person . [ :Vienna 1
' Department i  foaf:Person :
| “Vienna” worksFor H “John” _ '
: :DeptName : | :marketing. :
 foaf:based_near ! '
i
| X ' I
A ' john :marketing H |
table — class table — class table — class
M Employee foaf:Person EmpDept - Department :Department

i
attribute perty | | attribute property | | attribute roperty i
> P = & B SELECT * DELETE{... i
WHERE {?S ? INSERT{ ...
Name foaf:name = :worksFor Name :DeptName P 70{) WHERE% ; i
City foaf:based_near| i
_____________________________ i
Employees Departments
id name city | salary EmpDepts id name
1 "John’ | ’Vienna’| 2400 eid did 101 ['Marketing
2 *Joe’ | ’London’| 2300 1 101 102 | ‘Finance’
3 ’Anna’ ’Rome’ 2700 B 102 - -
- - 3 101
3 102

© Semantic Web Company




Ontolo;

y-based Data Access (OBDA)

SELECT * WHERE
{{ ?X a :Organisation }
UNION

-,
poolparty.

Department

{ ?X a :Department }}

H 1
“Marketing” | |

:Department 0oy
b

¥ 1

A :DeptName | !

i

'

'

SELECT * WHERE
{ ?X a :Organisation }

TUepart

“Johr”
foaf:Person
Ly " :worksFor
| Yonna a foaf:ngme
E foaf:based_near
' john
table — clgss
Employee foaf:Person

| “finance a :Department .

________

finance a :Department ,

:Organisation .

attribute  —> ,Va{ny7

FROM Departments

171

attribute —> property attribute —> property
Name foaf:ndme :worksFor Name :DeptName
City foaf:based_fear|
Depart:
SELECT id, name =
101 ing

‘Finance’

102

1 -1 -1 |

© Semantic Web Company

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

:
' 1
E SELECT * DELETE{..T) !

WHERE (7S ? INSERT{...} | |
' P20} WHERE{...} | !
| :
' 1

forward-chaining

22




DBpedia example poolparty.

S P o
:hasMother rdfs:subPropertyOf :hasParent
:DauphinOfFrance | rdfs:subClassOf :RulerOfFrance
:Place owl:disjointWith :Organisation
7' :marie :hasMother :maria_t
:marie :hasSpouse :louis
A :maria_t a :RulerOfAustria
:louis a :DauphinOfFrance
Mapping en:Infobox royalty
{{TemplateMapping
| mapToClass = Royalty
| mappings =
{{PropertyMapping | templateProperty = royal anthem | ontologyProperty = royalAnthem }}
M {PropertyMapping | templateProperty = name | ontologyProperty = foaf:name }}

{{PropertyMapping | templateProperty = title | ontologyProperty = title }}
{{DatelntervalMapping

| templateProperty =reign

| startDateOntologyProperty = activeYearsStartYear

| endDateOntologyProperty = activeYearsEndYear

1

tosasc @ =

| % v
| succession = ({Queen consort of France and Navarrel]

| reign = 10 May 1774 - & September 1791

Isuccession2 = ([Queen consort of the Frenchl)

Ireign2 = 4 September 1791 - ({nowrapI10 August 17921}

| spouse = ([Louis XVI of Francell

I issue = [[Mario Thérdse of FrancelMarie Thérbse, Queen of Francel] <br /> ({Louis Joseph, Dauphin of Francel
Sophiel)

11 house = [IHouse of Habsburg-Lorraine]]

| father = ([Francis 1, Holy Roman Emperor])

| mother = ({Maria Theresal]

| birth_date = ((Birth dateldf=yes[1755/1]2))

| birth_place = ) [Viennal),
| desth_date = ({death date and agel1793/10116/175511[2Idf=yes)
| doath_place = , Paris),

| place of burial = [[Basilica of St Denis], France

I rfigion = [[Catholic ChurchiRoman Catholicl]

), (tHoly

© Semantic Web Comp




Ontology expressivity in PoolParty poolparty.

e Ontology expressivity support in PoolParty within OWL 2 QL
o “Minimal” RDFS (no axiomatic triples) + some constructs/axioms of OWL
m It turns out that this is approx. the OWL fragment that is used in the wild
o Minimal RDFS: rdfs:subClassOf, rdfs:subPropertyOf, rdfs:domain, rdfs:range

o OWL: owl:unionOf, owl:FunctionalProperty, owl:SymmetricProperty, owl:inverseOf,
owl:disjointWith.

e Closed (CWA) vs Open World Assumption (OWA)

o Restrictions: owl:Restriction, owl:someValuesFrom, owl:allValuesFrom,
owl:minCardinality, owl:maxCardinality, owl:hasValue

m Captured in SHACL using CWA

© Semantic Web Company 24




Functionality in PoolParty poolparty.

e Functionality: In PoolParty implemented using CWA
o E.g. [:manages a owl:FunctionalProperty].

o ltdoesn’t allow you to add more than one object or value for that
property/attribute.

e Ifdirectly done on atriple store (via INSERT DATA), you will get a semantics mismatch
due to CWA vs OWA

O [:a :manages :b . :a :manages :c .] -> [:b owl:sameAs :cC]

Note that in SHACL processor
you would get “maxCardinality”
violation.

© Semantic Web Company 25




RDFS poolparty.

In OWA the following stands:
[:John a skos:Concept; :livesIn :Vienna . :livesIn
rdfs:domain :Person] -> [:John a :Person]

In PP (CWA) the following stands:

[:John a skos:Concept; :livesIn :Vienna . :livesIn
rdfs:domain :Person] -/> [:john a :Person]

[:John a skos:Concept; a :Person] ->* [:John :livesIn XYZ]
-> infer

-/> does not infer
->* possibly infers (constraint check)

© Semantic Web Company 26




RDFS (cnt.) poolparty.

e Subclass + Subproperty reasoning in Thesaurus Manager
e Note: [Employee -> Person -> Thing] [worksFor -> belongsTo]

S et (3) john
john (0) @ https://el-capitan.poolparty.biz/TestReasoning/2
other (0) Employee, Person, Thing
g Lists )
¥ Collections Details Notes Documents Linked Data
4 GraphEditors
SKOS ® TestReasoningScheme o+
belongsTo (i)
® other
® swe
worksFor ()
® swe

27
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RDFS (cnt.) poolparty.

e Domain and range violations can not be repaired, but only removed
e Otherwise, ontology domain/range definitions have to be changed if possible

B Semantics_2021
84 Equipment (125)
EQUIP-A7137 (0)
EQUIP-A9812 (0)
EQUIP-C1298 (0)
EQUIP-C3331 (0

EQU|P-A71 37 + Add to Collection © Add to Blacklist (O Add to ExactMatch & Delete Concept
®

D/EQUIP-A7137

Details Notes Documents Linked Data Triples Visualization Quality Management History

EQUIP-E2129 (0) SKOS 2 1S014424_Scheme A L
EQUIP-E2246 (0)

EQUIP-E2247 (0) hasC tM: ® Additional information (i) an
EQUIP-E3331 (0

( ®
EQUIP-E6671 (0
EQUIP-E6672 (0)
EQUIP-E8991 (0)
EQUIP-E8992 (0
EQUIP-E9762 (0)
EQUIP-F3231 (0) hasMaintenance (i)
EQUIP-F3238 (0) @ Agitator Speeds (RPMs) ()
EQUIP-F3331 (0) ® 1600 A
EQUIP-F3332 (0) hasPart ©
EQUIP-F4152 (0) Amps ®
EQUIP-F7137 (0)
EQUIP-F7138 (0) R ®15 4
EQUIP-G3335 (0)
EQUIP-G3338 (0) Attachment Speeds (RPMs) (©)
EQUIP-H2247 (0) ® 1100 A
EQUIP-H2248 (0

hasFailure () Additional information in free text as applicable (i) [ Any Type ]

@ @ fimage/sample_image.png [ xsd:string J
®
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-,
A few words on class disjointness poolparty.

Vampire DISJOINT Magician
hasCharacter
TBox Video Game

] 8| DICHTFR . OO

Hint on how to beat the game:
Strip power from the Dracula by
introducing the disjoint constraint
in the TBox...

gifs.com
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-,
A few words on class disjointness (cnt.) poolparty.

Vampire DISJOINT Magician

hasCharacter ;
" Vampire UNION
o Video Game hasCharacter Vampire UNION TBox Video Game > N‘?agidan
Box ae L] Magician

Vampire hasCharacter
CPox Castlevania » Braculadiad Vampire
hasChar r Lt
CBox . ascharacter 5 acula Viad ABox Tepes
Castlevania >

ABox Tepes

Magician
(- 4

hasCharacter
CBox ; Dracula Vlad -
Castlevania ' Magician
ABox Tepes

e Indataintegration setting, we have two models that satisfy the constraints in TBox and
data in ABox/CBox = KG,

I - TBox, I = ABox:

o I,={ :CastlevaniaSoN :hasCharacter :DraculaVlad . :DraculaVlad a :Vampire}

P
fRastiEy

o I2={ :CastlevaniaSoN :hasCharacter :DraculaVlad . :DraculaVlad a :Magician}

© Semantic Web Company 30




Query rewriting vs materialization in PoolParty

-,
poolparty.

SELECT * WHERE | backward-chaining---------- SELECT * WHERE
{{ ?X a :Organisation } Organisation | | | 2% & -Organisation
7 | UNION ] - A —— e | S B ZOTEETIEEIIEN
{ ?X a :Department }} 5 o { Dopartment ] | | ke i :
: . I I E j?:;:;r::nt rdfs:sn'n'zc.lasso_f fOrganIsation
@ | Hoht: “Marketing” P
foaf:Person :Department : 1l
Eq oy " :worksFor e / H E
RDF E enna o foaf:ngme ¥ :DeptName i !
! foaf:based_near ' ‘
A t :john
————————————————————————— 1 . - Hfinance a :Department, | forward-chainin
- ‘finance a :Department . _ ~a-oep orward-chaining
:Organisation .
M Employee foaf:Person
attribute — rty attribute —> rty attribute —> roperty - i o }
R R ™ ) o e )

Proposition

Given a triple store G = Tp U A, where 7p is a PoolParty ontology (TBox) and A is instance data (ABox). Let A;p,,
be all the triples that can be inferred from A and 7p via forward-chaining. Then the following holds for a SPARQL query ¢

, and the rewritten one ¢’ formed from q and 77 via backward-chaining

g(z, AU -A'imp) = ql(-'z’, A).

© Semantic Web Company
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Query rewriting vs materialization in PoolParty

SELECT * WHERE

{{ ?X a :Organisation }
7 | UNION

{ ?X a :Department }}

-,
poolparty.

SELECT * WHERE

LP

=
3 0 Department

“Johr”

i
i
“ al .
@ . ! foaf:Person
'
- :worksFor

RDF E“\ﬁenna” a

H 1
“Marketing” | |

:Department 0oy
b
A :DeptName | E
K 1
I

g :—— { ?X a :Organisation }

foaf:ngme
E foaf:based_near
A t :john
table — clgss
M Employee foaf:Person

| “finance a :Department .

attribute —> property

attribute —>

attribute —> property

Name fnaf-nima

Proposition

/wnrqunr | Name

‘NantNama

1 : :worksFor TUepart

! 1| :worksFor 2 of
| :Employee rdfs:subClassOf foaf:Person

! : :Department rdfs:subClassOf :Organisation
1| :Employee isjoi i el

- finance a :Department ,
:Organisation .

forward-chaining

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

' 1
' 1
| seLect® DELETE{..T) !
1 | WHERE (7S ? INSERT{...} | |

...the same equation holds even for virtualized instance data A and ¢'.

© Semantic Web Company

2@, AU Aimp) = ¢ (2, A).
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GraphDB as an OBDA system poolparty.

Gra p hDB . Q. [ GoogleProductTaxonomy
== Select repository type

@) meort
) o - .
&g (®  GraphbBSE (5) Ontop Virtual SPARGL | | () FedX Virtual SPARQL Edit Repository: Voxel
“ TR || e e || oo -
S L
Repository ID* Voxel
(A+] Monitor

Repository description

Ontop configuration
Database driver Generic JDBC Driver 4 Test connection
JDBC properties file voxel.properties Upload file

The default option to store, i.e.
persist the data.

Constraint file Upload file.

S
. dB gl Bl g
S

DB metadata file X, upload e

Restart repository

Ontology-based data management aka -
virtualization.
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raphDB as an OBDA system (cnt.) poolparty.

SPARQL Query & Update o ooy | TR veste oy (1)
Q) impon

ttp: /v w3.0rg/1999/02/22-rdf -syntax-ns# named x| @

tEp:/ /v 3 . org/XIL/ 1998/ namespace

1
2 [Prefixdeclaration]

3 i ttp://resource.dap. tuwien. ac.at Q BV @men
4 schema: ttp://schena.dap. tunien.ac.ath GraphDB

s : X

6

7

H

9

ttp://ua. w3 0rg/ 2001/ XHLSchemait & Exlore | satect'x whare
it : 2.0 .
1 : hetps //u31d.org/obda/voca 180 =
12 : http://wm.u3.0rg/2000/01/rdf -schema# sl i
13 &
14 [MappingDeclaration] @collection [[ 4
15
16 mappingld  lvize Lt »
17 target :/vox/{vox_idx} a schema:Voxel ; schema:x {vox_x}"*xsd:integer iy {vox_y}**xsd:integer ; schema:z {vox_z}**xsd:integer ; L.t &
18 schema:zCont {vox_z_cont}**xsd:decimal ; schema:ishew {is_new}~"xsd:integer icls {cls} "xsd:integer ot
19 schema:red {red}*xsd:il ; schema:green {green}~~xsd: integer; schema:blue {blue}*xsd:i ;
20 schena:slope {slo}*xsd:integer ; schema:aspect {vox_z}*xsd:integer T
21 source SELECT * FROM vox_1v130;
22 ., Teble  RawResponse  PivotTable  Google Chart
23 mappingld  1vlse ..
24 target /vox/{vox_idx} a schema:Voxel ; schema:x {vox_x}**xsd:integer ; schema:y {vox_y)~"xsd:integer ; schema:z {vox_z}~xsd:integer ; ..
25 schema:zCont {vox_z_cont ; {is_new}rrxsd:integer ; schema:cls {cls}axsd:integer ; . i A Showing resuts from 1 101,000 of atleast 1,001, Query took 45, 0n 2023-06-09 a1 1725
26 schemaired {red} ; schena:green {green}*xsd: integer; {blue} 5 .
27 schema:slope {slo}**xsd:integer ; schema:aspect {vox_z}*"xsd:integer . .. . & ) 5 N 5
28 source SELECT * FROM vox_lvlde; .
29 c 1 hitpiresource dap luwien ac avox/50_272_5 Hio:jschema dap e ac atdx 50 st e
= SPARQL -> SQL
. it resource dap tuwien ac.at/vox/326.296.7 Pt /schema dap tuvien acat#x
1) . v p 2 »
2 . 3. Nitpiresource dap tuwien acat/voN/251.320.7 Fito:/schema dap twen o atx
T+ 4 hupiresource daptuwienacatvox/109.249.6 it schema dap twien.acatdx
O B D A M I' n it resource dap tuvien ac at/vox/114.299_6 it /schemadap tuvien ac atdx
appings T r— e————

e g ottt

jdbc.url=jdbc:sqglite:/Users/ahmetia/Documents/HopsVoxels/vo
x VIE 2022W data.sglite

jdbc.driver=org.sqglite.JDBC

jdbc.user=

jdbc.password=

JDBC Properties
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Map relational databases to an unified schema poolparty.

khttps://sharepoint-demo/hr/Employee/1> <https://sharepoint-demo/hr/empID>
<https://sharepoint-demo/hr/name> "Adah Punjabi" ;
<https://sharepoint-demo/hr/age> "39"~*xsd:long ;
<https://sharepoint-demo/hr/jobTitle> "Research Assistant" ;
<https://sharepoint-demo/hr/gross-salary-per-year> "80,000.00" ;
<https://sharepoint-demo/hr/link-to-cv> "https://docs.google.com/document/d/
1v9Q505VC4rUm3VWa97vX41U60fDXVBrsqbIXhCjj80oA/edit" ;
<https://sharepoint-demo.com/hr/image> "https://drive.google.com/open?id=1QT54B9WgRIFN3a92CzpaB3ukyCVIIaTD" ;
<http://linked.opendata.cz/ontology/odcs/tabular/row> "2"*xsd:int ;
a <https://sharepoint-demo/hr/Employee> .

~xsd:long ;

S mappin || Advanced mapsing i et || X mappin |
Golumn name Ouputtype  Language  Use Db types Property URI 1 1 . C b
e -1 mapping. Can be
Name Auto - a hitps:/isharepoint-demothriname b o ot str a e d i e
M % =~ B [ ppedq,i.e.,
a © @) .
Job Tite Awo - https:/isharepoint-demo/hi/jobTitle no nee d tO S p eci y
.
Gross Salary per year Auo - a hitps:isharepoint-demo/hrigross-salary-per-year
Linkto GV Auto - a tps:/isharepoint-demofhrink-to-cy
Link o Picture Auto - a htps:/isharepoint-demo.com/hrfimage
. s c > 3 3
HR database
Employee 1D Name Age JobTitle Pic
1 Ada Punjani 2 Research Assistant 80000
= 124000 D240 ZONNISE/ct
3| MartnaFoann | 49 Business Anayst 0000
| Mohamedzrs | 35 ResearchAssstant 70000
® 120000
6] Tom Bian 44 Software Dovoloper a5.000
, @ 150000 -
8] xa0x nen w
9| bt Sander | 25 Ressarch Assstant
o a
11| AiciaProchesko | 44 Business Anayst
12 Aina Dawson 30 Ressarh Assstant
13, Amata Chater 54 Senir Softwar Devsoper bits: e oo
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-,
Map relational databases to an unified schema (cnt. poolparty.

Simple mapping || ing with s || XLS mapping |
Column name Output type Language Use Dbf types  Property URI
Files Download (Local, Tabular File To RDF Skill Auto - O https://sharepoir
S)FTP, HTTP(S Transformer
GRS & 2015 Annual average gross dem  Auto v D https://sharepoir 15-annual-avg-g| d d
Languages output -> table
2016 Annual average gross den  Auto v D https://sharepoir 16-annual-avg-g! d d
iles o Growth Rate Auto 24 D https://sharepoir it
e Tabular File To RDF 0 ——
: Transformer .
Catego Auto - ://sharepoir g
Operating systems output -> table gory https: P y
Files Download (Local, Tabular File To RDF
(S)FTP, HTTP(S)) Transformer RDF Graph Merger
Programming output -> table
simple | Advanced mapping with |[ xLS mapping |
S R —— Column name Output type Language Use Dbf types Property URI
iles Download (Local,
(S)FTP, HTTP(S)) gnansrormer . outy|  Skills Auto - O https://sharepoint-demo/hr/skill-name
o output -> table
R 2015 Annual Auto id D https://sharepoint-demo/hr/2015-annual-avg-gross-demand
2016 Annual Auto v D https://sharepoint-demo/hr/2016-annual-avg-gross-demand
S GrowthRate Auto - D https://sharepoint-demo/hr/growth-rate
Group Auto v D https://sharepoint-demo/hr/category

M
N-1

SELECT * WHERE { ?s <attps://sharepoint-demo/hr/category 20 } . ) O mapping.

-> fetches data from both sources.
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https://sharepoint-demo/hr/category

-,
Map relational databases to an unified schema (cnt. poolparty.

Simple mapping || ing with s || XLS mapping |
Column name Output type Language Use Dbf types  Property URI
Files Download (Local, Tabular File To RDF Skill Auto - D https: epoir
S)FTP, HTTP(S Transformer
) () 2015 Annual average gross den  Auto - D https://sharepoir 15-annual-avg-g! d d
Languages output -> table
2016 Annual average gross den  Auto v D https://sharepoir 16-annual-avg-g! d d
iplified Tabld\> input "
Files Download (Local, TR Growth Rate Auto 24 D https://sharepoir it
ORI L -
Catego Auto - ://sharepoir g
Operating systems output -> table gory https: P y
Files Download (Local, Tabular File To RDF
(S)FTP, HTTP(S)) Transformer RDF Graph Merger
Programming output -> table
Simple | Advanced mapping with |[ xLS mapping |
e Dovhe (o R TIETDr Column name Output type Language Use Dbf types Property URI
iles Download (Local,
(S)FTP, HTTP(S)) Transformer . outy Skills Auto - D https://sharepoint-demo/hr/skill-name
o output -> table
G 2015 Annual Auto id D https://sharepoint-demo/hr/2015-annual-avg-gross-demand
2016 Annual Auto v D https://sharepoint-demo/hr/2016-annual-avg-gross-demand
S GrowthRate Auto - D https://sharepoint-demo/hr/growth-rate
Group Auto v D https://sharepoint-demo/hr/category

M

INSERT DATA { :skilll <attps://sharepoint-demo/hr/category :Programming}

-> Not clear in which data source to propagate the update? Column Category or Group? View update problem. [NP-complete problem]
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-
Taxonomy definition | . poolparty.
%(?(Eldeht.ﬂg controlled organized
dXonomis : :
What is a ta Xonomy? N Ao "
P ererenen P 3 Cooking methods (5) J
. Heather iedlen | | @) Appetizers P 8] Dishes (10) ]
Controlled and organized &Y Appetizers (3) )
Alternative Labels
. (@) Hors d'oeuvres (en ) v
1. Co ptro lled: Do B G acamole (0) |
A kind of controlled vocabulary or o
knowledge organization system, o Lo
. ldden Labels Quesadillas (o))
basgd on unambiguous concepts, o o P reacs anc muttns 2) )
not just words: @ Horderves 3 Broakiast dishes (3) |
. . ® 3l Desserts (4) )
things, not strings . I
2. Organized: oope toes - gl Mest & pouttry (4) ]
. C t . d ) (@) Dishes usually served as appetizers @ '
oncepts are arranged in a ® N Salads (4)
structure of hierarchies, Definitions Al Scafood (3) )
. . Soups and stews (2)
categories, or facets to organize Asmall dish of food or a drink taken @€ b
g ’ g %fore a mealll or the main courll'se of ae rrlneal to ' '
th em. stimulate one's appetite
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SKOS W3 ie m pooiparty.

e SKOSis astandard ontology endorsed by W3C that is used to
represent thesauri, taxonomies and controlled vocabularies.

e SKOS ontology contains of set of classes, relations and attributes
that are used to describe a taxonomy.

e This ensures “no vendor lock-in” meaning that a taxonomy created
from one system should be easily exported and imported to
another system, maintaining the exact semantics.
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SKOS Classes poolparty.

Preferred Label X '
L4 Cooking methods (5)

@) Vorspeisen [ de J :

(@) Appetizers [ en ) "

Alternative Labels " skos:ConceptScheme
(@ Hors d'oeuvres ( en &3 Dips (3) ]

@ Startrs
® — (0) 7 skos:Concept

& Spinach dip (0)
& Quesadillas (0)

Hidden Labels

@ Appetisers © 3 Breads and muffins (2) RDF Turtle syntax:
@ Horderves 3 Breakfast dishes (3)
® ¥ Desserts (4) recipes:1 a

, Egg dishes (2) skos:ConceptScheme;
Scop.e Notes | Al Meat & poultry (4) gcteims:t;tlkel e
(2) Dishes usually served as appetizers @D ' S e e ) Cooking Methods”den.
® ¥ Salads (4

: recipes:101 a

[ Seafood (3)
Definitions : : et 5 skos:Concept;

3L Soups and stews (2) J
@) Asmall dish of food or a drink taken @ L & skos:preflLabel
before a meal or the main course of a meal to ) Ingredients (5) “Guacamole”(@en.

stimulate one's appetite W Occasions (3)
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SKOS Relations poolparty.

Preferred Label X '
L4 Cooking methods (5)

(@) Vorspeisen (" de ) ;
@) Appetizers o v Dlshes (10) A
i - ) ~.. skos:topConceptOf/
Alternative Labels s Bruschetta (0) -
- skos:hasTopConcept
(@) Hors d'oeuvres (en ) 2l Dips (3) JECE

@ starters | Guacamole (0) JE%
® - ( ) skos:broader/skos:narrower
& Spinach dip (0)

Hidden Labels = Quesadillas (0)

RDF Turtle syntax: @ Appetisers @ 3l Breads and muffins (2) J RDF Turtle syntax:

@ Horderves & Breakfast dishes (3)
Desserts (4) recipes:1

) skos:hasTopConcept
(4

b
recipes:100 ® b
skos:narrower Scope Notes : recipes:10
. : i : .
recipes:101. p ; ’ ], Meat & poultry (4) p
(2) Dishes usually served as appetizers @D ' ) recipes:10
recipes:101 ® ' Salads (4) skos:topConceptOf
. [ Seafood (3 : .
skos:broader Definttions ' y (d) T recipes:1.
' . — s and stews
recipes:100. (@) A small dish of food or a drink taken @D .p
before a meal or the main course of a meal to ) Ingredients (5)

stimulate one's appetite | Occasions (3)
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SKOS Attributes

skos:prefLabel

skos:altLabel -

skos:hiddenLabel

skos:scopeNote

skos:definition ..

© Semantic Web Company

Preferred Label
(@) Vorspeisen
(2) Appetizers

Alternative Labels

(@) Hors d'oeuvres
(@) starters

®

Hidden Labels

(@) Appetisers
(@ Horderves

®

Scope Notes

@ Dishes usually served as appetizers

®

Definitions

. (@ Asmall dish of food or a drink taken

before a meal or the main course of a meal to

stimulate one's appetite

a4l Recipes J

» Cooking methods (5)
841 Dishes (10)

=% Appetizers (3)

s Bruschetta (0)

el Dips (3) J

= Guacamole (0)

}'Hummusw)

&l Breads and muffins (2)
{ Breakfast dishes (3)
{ Desserts (4) J

{ Egg dishes (2) ]

{ Meat & poultry (4) ]

& Salads (4)

L Seafood (3) ]

§ Soups and stews (2)
3L Ingredionts (51

3l Occasions (3) ]

Pasta, rice, potatoes (3)

-,
poolparty.

and few more:
skos:notation
skos:example

RDF Turtle syntax:

recipes:15
skos:preflabel
“Appetizers”@en,
“WVorspeisen”@de;
skos:altLabel “Hors
d’ ceuvres”@en,
“Starters”@en
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Extending concepts with relations poolparty.

https://www.wikidata.org/wiki/Q957434

m‘\a\\“

https://www.wikidata.org/wiki/Q6497852 preferred label —— Wiener Schnitzel https://www.wikidata.org/wiki/Q6497852 material used https://www.wikidata.org/wiki/Q1589638
M
eriy, Usey

https://www.wikidata.org/wiki/Q17147

‘— veal
6

a\e‘\?’\“ *

part of —* «— part of % material used —».—‘ panade

ale,d/ Useg

\ | egg e
T I
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Extracting taxonomies (KGs) from tabular data poolparty.

Relationships between partners:

S oxonomy-PoCa
(@) A B ¢ D E Il ’..
1 {lreltvo relkind relnr partner1 |partner2 ’ '
> JIRCH 6246 630843005 HDO653RF RS5588AA 3] Partner type (2) J
s XPNs 809112645 CM2921HB RS5588AA ,
4 | JAHG 552643963 KI1969FP | RS5588AA
5 |IRCH 6246 823559955 QG80640F UN7536JK » CENEIRED)
6 | IRCH 6246 525432445 BY6390GX UN7536JK & Relationship type (7) }
7 IRCH 6246 882577984 LB8761AA UN7536JK
8 | IRCH 6246 345712241 CN48850X UN7536JK
9 IRCH 6246 340335517 ML2117Ql DI8891RQ
10 | JAHG 952341645 ZY1601PR DI8891RQ
11| JAHG 766865372 EF6052RK RX3507CE
12| IRCH 6246 697675125 DI2072BN  RX3507CE
13 | JAHG 448040805 IV5984XY |RX3507CE
UKZX (0)
* relationship type is a controlled list -> Put in taxonomy Y Lists J
* relationship type is a controlled list + determines relationship kind - Put in taxonomy (plus take into 3 Collections
account relationship kind) Q1 GraphEditors J

e partnerl + partner2 - Put in taxonomy
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Extracting taxonomies (KGs) from tabular data (cnt.) poolparty.

Relationships between partners:

| Taxonomy-PoC2

o R B c D E Functional dependency..this Y Legal Entity (22) |
« - ”» i
1 (lreltvD relkind relnr partner1 |partner2 umversa,l fact should be ’ ’
> [IRCH  |6246 630843005 HDO653RF RS5588AA captured in the taxonomy. W2l Partner type (2)
s XPNs 809112645 CM2921HB RS5588AA
4 JAHG 552643963 KI1969FP | RS5588AA
5 |IRCH 6246 823559955 QG80640F UN7536JK ,
6 IRCH 6246  52543244%BY6390GX UN7536JK W= Relationship type (7)
7 |IRCH 6246 882577984 LB8761AA |UN7536JK '
8 |IRCH 6246 345712241 CN48850X| UN7536JK Q
9 IRCH 6246 340335517 ML2117Ql DI8891RQ
10 |JAHG 952341645 ZY1601PR | DI8891RQ i
1 JAHG 766865372 EF6052RK | RX3507CE :
12| IRCH 6246 697675125 DI2072BN  RX3507CE O
13 1JAHG 448040805 1V5984XY | RX3507CE i
UKZX (0)
* relationship type is a controlled list -> Put in taxonomy © 3 Lists )
* relationship type is a controlled list + determines relationship kind - Put in taxonomy (plus take into 3 Collections
account relationship kind) Y GraphEditors J

e partnerl + partner2 - Put in taxonomy
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Extracting taxonomies (KGs) from tabular data (cnt.) poolparty.

ABOX (RDF N-ary relation)
res:630843005 ont:hasRelationType tax:IRCH ;
# ont:hasRelationKind 6246 ; # don’t add here
) N ) i} } ont:relNr “630843005” ;
reltyp _relkind _lrelnr ___|partner1 |partner2 ont:hasPartnerl tax:HDO653RF ;

1
> JIRCH 6246 630843005 HDO653RF RS5588A/ T . REEEAE
3 XPNS | 809112645 CM2921HB RS5588A/ e AR

4 | JAHG 552643963 KI1969FP |RS5588A/ CBOX

5 |IRCH 16246 1823559955QG80640F UN7536J| tax:IRCH ont:hasRelationKind 6246""xsd:integer
6 |IRCH 16246 525432445 BY6390GX| UN7536J
7
8
9

Relationships between partners:

O A B Cc D E

IRCH 16246 882577984 LB8761AA |[UN7536JK L AGKU (U)
IRCH 16246 345712241 CN48850X UN7536JK f.,wh.;ff@
IRCH 6246 340335517 ML2117Ql |DI8891RQ VS
10 |JAHG 952341645 ZY1601PR | DI8891RQ PERAB (0)
1 JAHG 766865372 EF6052RK |[RX3507C ABOX (RDF*)
12 |IRCH 6246 697675125 DI12072BN |RX3507C
13 | JAHG ‘448040805‘|V5984XY ‘RX3507C <<tax:HDOG653RF ont:hasPartner tax:RS5588AA>>
ont:hasRelationType tax:IRCH ;
¢ relationship type is a controlled list > Putin ta ont:relNr “630843005” ;
¢ relationship type is a controlled list + determin CBOX
account refationship kind) tax:IRCH ont:hasRelationKind 6246""xsd:integer

e partnerl + partner2 - Put in taxonomy
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Extracting taxonomies (KGs) from tabular data (cnt.) poolparty.

Relationships between partners:
B c D E
1 greltyp relkind  relnr :partner1 1partner2

A2 AA ANRANNE HNNA R

TBOX

ont:hasRelationType a owl:0ObjectProperty;
rdfs:range ont:RelationType ;
rdfs:label “has relation type”@en .

ont:relNr a owl:DatatypeProperty ;
rdfs:label “relation number” ;
rdfs:range xsd:Literal .

ABOX (RDF)

res:630843005 ont:hasRelationType tax:IRCH ;
# ont:hasRelationKind 6246 ; # don’t add here
ont:relNr “630843005” ;
ont:hasPartnerl tax:HDO653RF ;
ont:hasPartner?2 tax:RS5588AA

CBOX

tax:IRCH ont:hasRelationKind 6246""xsd:integer

vs
FKAB [(0)}

T~ T~ N 7

ABOX (RDF*)

<<tax:HDO653RF ont:hasPartner tax:RS5588AA>>
ont:hasRelationType tax:IRCH ;
ont:relNr “630843005” ;

CBOX

account relationship Kind)

e partnerl + partner2 - Put in taxonomy

© Semantic Web Company

tax:IRCH ont:hasRelationKind 6246""xsd:integer
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[ [ ‘
Main purposes of taxonomies poolparty.

e Organize knowledge in a hierarchical (SKOS) and graph-based (exploiting OWL
relations) using concepts with a well-defined meaning.

e Useitfor taxonomy-based information retrieval, powering semantic search and
recommender systems.

e Tagdocuments, text and other unstructured data with conceptsin a given

language, i.e., entity extraction leveraging NLP techniques (stemming,
tokenization).

O Thedocumentis tagged against the skos:prefLabel, skos:altLabeland
skos:hiddenLabel

e Text position, frequency will have an impact on the scoring of concepts.
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High-level view of entity extraction poolparty.

Semantic models used for

precise entity extraction and
S text classification
- CIOETTD
/

ENTITY EXTRACTOR & CLASSIFIED AS:FACTSHEET

. SEMANTIC CLASSIFIER \ /
D
b o )

= Bain Capital is a NEtGrE

[capital company based in

- D e

5 Boston, MA.Since inception

» it has invested inhundreds
v Knowledge engineer g;::gla;;anie;;nsudigmc
Private equity firm (26) nment, brookstone,
[ Persons 2] rKing.
and Burger King. The
company wasco-founded by

HIRY tratogios & Products (15) - 7

\

»
»
»

. . : Bain Capital ~ Bain
Semi-supervised extension Boston K A
of taxonomies via text pa éb:olutg ”
corpus analysis b =7 hetumn Capita
TEXT CORPUS ANALYSIs ~ MittRomney "" % Burger King

—
COOKBOGK

"‘ b‘.
Venture Capital Bro;kstone ’/

SEMANTIC FOOTPRINT
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Entity extraction poolparty.

e Extraction of taxonomy concepts (CBox) from instance data (ABox).

"4 salmon fillets , "4 lemon slices”
about 200g each, s... " o hasRe
“SHecipeingrec
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Use case: Graph-based HR Analytics

© Semantic Web Company

Employee u.

database u \

Resumes E}SharePomt

Labour market n /

statistics S

Now | can
identify

employees
along many
dimensions.

PoolParty
Thesaurus Server

RDF

U Graph Database

ﬁnma\
U AsEL
““ﬂ@gﬂ)

User PoolParty GraphSearch

-,
poolparty.




Use case: Graph-based HR Analytics

Employee u-
-

database ~—

Labour market n

statistics S

Business
Intelligence
OLAP queries.

o Now | can

Ol identify
employees
along many

dimensions.

© Semantic Web Company

PoolParty

Thesaurus Server PoolParty UnifiedViews

Resumes E}SharePoint :

RDF

» AEERS

‘‘‘‘‘ HiE

- BEER
PoolParty = e—
User PoolParty GraphSearch

-,
poolparty.

ETL
(Extract-Transform-
Load) with RDF as the
output.

Data warehouse?
Rather a data fabric.




Graph-based HR Analytics: Datasets

w

© Semantic Web Company

A B c B E G
HR database
Employee ID Name Age Job Title Gross Salary f Link to CV. Pic.
1 Adah Punjabi 39| Research Assistant 80,000 Qs05vCaL J6oiD: BOAedit
2 Charles Roberts 29 Machine Learning Expert 134,000 JJYadl48nUuVBGBSGLNN D24dNb_zdNNJ9IE/edit
3 Martina Foianini 49 | Business Analyst 80,000 Fwel UsuBGPgDY.JUom5VOx
4| Mohamed Azure 35 | Research Assistant 70,000 P\ UPt6g/edit
6 Roland Jones 30 | Senior Software Developer 120,000 FBg-8dwgiOXrJk4iSMJINo/edit
6 Tom Brian 44| Software Developer 95,000 JaXCua0redit
7 | Winston Mckenzie 62 Artificial Intelligence Expert 150,000 xlztbagq1
8 Xiaoxi Chen 48 | Senior Software Developer 115,000 JulL JYO1xU2-bFncwl/edit
9 | Albert Sandler 35 | Research Assistant 80,000 I TvPS1t-wY Y6zE8
10 | Alexadra Otero 41| Machine Learning Expert 134,000 rWhysSRQL
11 Alicia Prochesko | 44 | Business Analyst 80,000 NexUIgL
12 | Alina Dawson 39 | Research Assistant 70,000 9VQQVOUAAL -[TRMg
13 Amalia Chater 54 | Senior Software Developer 120,000 IQfih L WTTPO1wBipgXOld https:/drive.goo
Ry~ = B3
Documents
@new 2 Som O v
[
L w e R e e e e Tl 7260 GaLacuen Di APT 205 Eom, Manasrous, MN 55435 =
= e e e [ ——
& A t April9, 2018  Albin ADMEtl  ARTIFICIAL INTELLIGENCE  CORNELL UNIVERSITY  DATA STRUCTURE  INTELLIGENT 551 bk e, s
. B i
- A post bu
@ e B N e e e p—e—————
o
& i A9, 2018 Albin Amen! | consiisait] | Eomece Amicknon | | iion | | vcanon | (1] [eaen|  Epveamow
& Amaia . ApriS, 2018 ) Albin Ahmett [ €] |G | GOMATER MGHTECIURE | | GHIABAGE | S4UA | | SAGG Masier of Science, Expected graduston March 2007
fre
g Amber . April9, 2018  AlDINANMEN AMIGSTRATOR € OATABASE EDUCATION 1T  MANAGEMENT  PROGRAMMING | el Rerrie
Py
& AmyGeler A9, 2018 A Mo [ ] () (RIS  Proremsmsu/Rimsrcs Exrommc
& Amywitson Aprl, 2018 Albin Anmetl | CoTINT | GOOGLE T WANAGENENT  MIGGSOFT | PROGRADG | PRORC i ord,
& antrs BT Y S e — utaions,dvgs nd sl oo
P o Dorsoniog e mplmmtig i elatien] de i i fr s divr. Thi!
g _mnoy s rort . 2018 o svmes < camen oo secuuncise e
Research focus
Programming Gategory F
5 T i Research focus Data Mg s new o8
Category Skill | : Growth Rate Resoarch focus  Dota Visualzaton 15294 e omsx
Programming | APL 509 505 -0.79% — ] o] omx
Rosoarch focus. Gonotic Agurtms (GAs) ) 0%
Programming | ASPNET 9,288 9,398 1.18% Resoarch ocus | image Processng 1856 oo
Rosoarch focus. formaton vl I 1
o
Programming | C 130,629 135,629 3.83% Fo - .
Programming | C++ 31,524 31,678 0.17% Resoarch ocus | Mdsiog Geomay s o10%
Resoarch ocus | Nt Language Processng 200 151
Programming | CSS 27,781 27,881 0.36% Research focus, Neural Networks (N1) 110 050%
Programming | Eiffel 21 19 -9.52% ] v oot Machine €114 a0 L ..
Resoarch focus | Vsl Dstaming s s oo
Programming 10,381 10,491 1.06%
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raph-based HR Analytics poolparty.

T GrapHSearcH Search in All Facets EN v ¥ 2
Selected facet values: e
o X - O X
Salaw 127 results
60
50
0 .
e — . " + SharePoint
R Amy Geller
ch focus >
10
. .
(oo | oooo- | >130000 | (90000
0000 130000 100000y  Eh
® salary
i Adah Punjabi
- o X € > deh Punabi
Programming
Pr— " p— s Py 5
F | fihe.06/1595-08/7958 Sumrmer ntern, Usna e a 5.9 Grack,and imolemer
4  subscriber network of over 100 st Pl e faster data access, betzer fault telerance and ‘Thesaurus Siilarity -
B e L T e e v
i o n e 0 P WS ¢
i Sl
iy ot s o S
e
Employee u. -
database N | e R -
- . -
. [r—. K
Procumne
o . ) Rowonroess -
P
Labour market BRI
statistics >
Try it out: https://marklogic.poolparty.biz/GraphSearch/
s
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Graph-based HR Analytics (cnt.)

Properties

(70000-90000)

thumbnail?
Database 4 oositive growtn Edi id=1QT54BOWGRIFN...
Ina

!
Data Mining

bin-salary

Employee

T
6o
4
’bé%

s01e01p2!

Motorola " s
% Y Data Visualization

A0 Birla Institute of

77 " Technology
37
Microsoft - 4 X 177
2

, Stanford University
2 8
C ] 7 \
v
2
g 3 v i
= *helor of Engineering
Master of Science
Research Assistar C ++
Computer Science
Program Maneg%?ware e

Note: Predicates with numbers e.g. 2 represent the upper most concept (aka

concept scheme) - “Programming’, whereas “C” is the concept.

© Semantic Web Company

AdahPunjabi.docx «
& AdahPunjabi.docx

Types:

RDF Rank:
0

Q_ Search instance properties

p120:age
39 xsd:long

p120:gross-salary-per-year
80,000.00

dctermsttitle
Adah Punjabi

p120;jobTitle
Research Assistant

p120:link-to-cv

https://docs.google.com/document/d/1v9Q505

-,
poolparty.

Attributes
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Graph-based HR Analytics (cnt.)

subject $
1 pO:Punjabi.docx
2 pO0:Punjabi.docx
3 p0:Punjabi.docx
4 p0:Punjabi.docx
5  pO:Punjabi.docx
6 p0:Punjabi.docx
7 p0:Punjabi.docx
8  pO0:Punjabi.docx
9  pO0:Punjabi.docx
pO:Punjabi.docx

11 p0:Punjabi.docx

pO:Punjabi.docx
p0:Punjabi.docx
p0:Punjabi.docx
p0:Punjabi.docx
pO:Punjabi.docx
pO:Punjabi.docx

pO:Punjabi.docx

“

predicate
rdf:type
dctermsttitle
p120:bin-salary
p120:gross-salary-per-year
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/10
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/10
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/10
p120;jobTitle
p120:age
p122:image

p120:link-to-cv

http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/192
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/4
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/4
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/4
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/184
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/2

http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/2

© Semantic Web Company
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object s AdahPunjabi.docx #
©  AdahPunjabi docx
120:Employee Types:
. i O g g T
f ROF Ranic
"Adah Punjabi" Q . f P o )
- ~ vt -
p120:70000 8 @ @
e O ° .
'80,000.00" & - 1 - it
y ¥ g determsititle
p120:Skill01 (123 ) ‘Adah Punjabi
w ¥ N4 piojee

Research Assistant

P120lkctoey
hitps:/docs google.com/document/d/1v9Q505.

http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/129
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/159
'Research Assistant"

v3g"*xsdong

p123:QT54B9WgRIFN3a92CzpaB3uKyCVJlaTD

"https://docs.google.com/document/d/1v9Q505VC4rUm9VW897vX41U60fD
XVBrsgbIXhCjj80A/edit"

DESCRIBE po:Punjabi.docx
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/119

p120:Skill01

http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/47
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/129
http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/22

http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/6

http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/7
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Graph-based HR Analytics from the Bl perspective poolparty.

_ Histograms with
~_ binning

Facets
as dimensions
for “drill down”

ahle.... FAmy Geller

Results

Pie Charts viz.
for Programming
dimension.

https://marklogic.poolparty.biz/GraphSearch/

© Semantic Web Company
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KGs power Semantic Search

GRAPHSEARCH Search in All Facets EN v

& Search Space

QI (110000-130000) (Salary) X X English (Languages) X X Artificial Intelligence (Technology

]
1 results
Salary &
1.25
1
1
0.75
3 Simone Anater@
s
Operating 0.25
Programming Tl
i S
110000-130600)
salary
Research focus s
— [

10000

Technology domains

Results contain no data for this chart

SELECT ?facetUri ?facetValueUri ?facetValuelLabel ?facetCount FROM
<http://hrdemo.com/example> WHERE
{

FILTER (?facetCount > 0).{

SELECT ?facetUri ?facetValueUri ?facetValueLabel ?facetCount WHERE

{

SELECT (count (DISTINCT ?entity) as ?facetCount) ?facetValueUri
WHERE {

?entity
<http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/4>
?facetValueUri

} GROUP BY ?facetValueUri ORDER BY DESC (?facetCount) LIMIT 10

}

BIND (
<http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/4>
AS ?facetUri )

OPTIONAL { <?facetValueUri
<http://www.w3.0rg/2004/02/skos/core#preflLabel> ?preflabelli.FILTER
(LANG (?preflLabelIi) = '' || LANG(?preflabelIi) = 'en') }

}

} UNION {

SELECT ?facetUri ?facetValueUri ?facetValueLabel ?facetCount WHERE

{

SELECT (count(DISTINCT ?entity) as ?facetCount) ?facetValueUri
WHERE
{
?entity
<http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/3>
?facetValueUri

} GROUP BY ?facetValueUri ORDER BY DESC (?facetCount) LIMIT 10
BIND (

<http://workingontologist.poolparty.biz/JobsandSkillsDemoApplication/3>
AS ?facetUri )

} } UNION { SELECT ?facetUri ?facetValueUri ?facetValueLabel
?facetCount WHERE

Darty.

© Semantic Web Company




KGS power Sema ntic Sea rCh SELECT DISTINCT ?facetValueUri ?entityCreation arty®

?entityTitle ?entityDescription FROM
<http://hrdemo.com/example> WHERE
{

SELECT DISTINCT ?facetValueUri WHERE
{

Search in All Facets EN v

GRAPHSEARCH ]

& SearchSpace { ?facetValueUri
e REEREIIESY (110000-130000) (Salary) X X English (Languages) X X Artificial Intelligence (Technology <http'//workingontologist poolparty biz/JobsandSkillsDem
- Ve - O x|V > oApplication/10> ?object . } UNION {  ?facetValueUri
Salary S

<http://workingontologist.poolparty.biz/JobsandSkillsDem
oApplication/136> ?object . } UNION
<https://sharepoint-demo/hr/bin-salary> ?object . }

}

Simone Anater@

Values

OPTIONAL
{

?facetValueUri dct:created ?entityCreation

110000-130000)
® salary }

Research focus
OPTIONAL { ?facetValueUri
<http://www.w3.0rg/2004/02/skos/core#prefLabel>
?preflabelwF .. AS P?entityTitle)
}

Technology domains

OPTIONAL { ?facetValueUri
Results contain no data for this chart <http://www.w3.0rg/2004/02/skos/core#definition>
?definition .. AS Z?entityDescription}

}  ORDER BY ?entityTitle LIMIT 10 OFFSET O

© Semantic Web Company



KGs power Semantic Search poolparty.

(x,G UG, UG,)

€ > Simone Anatera
T GRAPHSEARCH 4= | SearchinAll Facets / / \

See Also >

Lancuases =
Z&

« Spanih

« engisn

 Very positive growtn

& Search Space E&
Bl ELRELCMEINE (110000-130000) (Salary) X X English (Languages) X X Artificial Intelligence (Technology domains) X _ - Y
Reseanon rocus v ¢ gg
= - 0O X Sanr &4 Chates .
1 results Teamotocr vowns ~
Salary « sl melgence m n@
125 < Vi posie g .
1 = A
12000000 e \
E Simone Anater@ ‘ Senior Software Developer P\
s
0.5 eciansided Similarities: 10 v
cuose
0.25

/similar=q_(x)J}

® salary

€ > SimoneAnatera > Charles Roberts,

See Also >

Bty v

Ressasn focus

Saunnr

=
(%]

Tecumotoar vouans

« Data Mining —

« Computer iion

« 1id posiive gronth 1

« 13400000 Eﬂl &
|

Jovne ~

« Machine Leaming Fxpert

e v aN

“Naive” Similarity
ranking based on the
COUNT of equal triples.

Results contain no data for this chart

Recommended

© Semantic Web Comp




KGs power Semantic Search poolparty.

_
q(X) - ql(x) Gl U G2 U G3)

€ > Smonesnatea
T GrapHSearcH (= | SearchinAll Facets ‘/Er - /

& Search Space
B REIERVEINES (110000-130000) (Salary) X X English (Languages) X X Artificial Intelligence (Technology domains) X _

—~ O X
results -
Salary “
125
1 o
0.75 ey,
k] Simone Anater=
s
0.5
0.25

Good enough as a
baseline.

(110000-130000)

® salary

“Naive” Similarity
ranking based on the
COUNT of equal triples.

Results contain no data for this chart
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KGs power Semantic Search poolparty.

x,G,UG,UG,)

€ > Smonesnatea
T GrapHSearcH (= | SearchinAll Facets / / \

B Search Space
WS (110000-130000) (Salary) X X English (Languages) X X Artificial Intelligence (Technology domains) X m

See Also >

- O X - N o ..
Salary y— m E
s n I 3
PREFIX skos:<http://www.w3.0rg/2004/02/skos/core#> 3 ﬂ E
PREFIX fn:<http://www.w3.0rg/2005/xpath-functions#> o S o !
SELECT ?facetValueUri ?entityTitle ?entityDescription FROM <graph> WHERE | e &
SELECT ?facetValueUri (count(?p) as ?similarity) WHERE = .
{
VALUES ?similarTo { <similarity> }
?facetValueUri ?p 2o
?similarTo ?p 2ol
FILTER (?facetValueUri != ?similarTo) .
FILTER((?0 = ?0l) || (isLiteral(?o) && isLiteral(?0l) &&
(contains (str(?0), str(?0l)) || fn:contains(str(?o0l), str(?0)))))
} . . . . .
0-13000 GROUP BY ?facetValueUri ?similarTo HAVING (count (?p) > 0) ORDER )\ Strlng Slmllarlty IS
e BY DESC (?similarity) LIMIT <count> “relaxed” to Contains

}

<titleCoalesce> SPARQL fUﬂCtIOﬂ

<descriptionCoalesce>

}

 Mathine Learning Fxpert

U - .

aose

© Semantic Web Compa 6




KGs power Recommender Systems

po<:Tr>any HR Recommender

EMPLOYEES PROJECTS OPEN POSITION: ABOUT

) Creation of a Frontend...
Richard Vestnes

Maria Sanz Evaluation of the...

Java HR Information...
Sophie White

Evaluation of version...

Matthew Walker *
‘ Beverly Neal

Helpdesk Chatbot
Florian Bernard

Software Developer...
Data Engineer .

Frontend Developer
Data Engineer
Junior Developer...

© Semantic Web Company

GET IN H

ACCOUNT

Footprint status

75%

IMPROVE YOUR FOOTPRINT

HR Recommender - Overview

The HR Recommender is a
semantic matchmaking tool.
Based on your profile
information it connects you
with other employees, shows
you interesting projects and
suggests open positions within
Your organization.

The most relevant matches are
displayed in the visualisation.
Click on any icon to show
details about this match.

Improve your matches by
clicking on the button above.

READ MORE

LOG OUT

-,
poolparty.

Name*

Beverly Neal

Curriculum Vitae

Fomt -|[B I U

[ at Apple, where | ing after | i i mputer ity of California,
Irvine. In my daily work, | i ML, CSS, JavaScript, Bootstrap, React or |

y willi es and | dble inhow | | d, Ih
| 4
Switch to plain text editor
Picture
Crop this image
[ Freeterms y

Strengths

Add tags manually

Your selected tags

bootstrapping X computerscience X | CSSX  development X  Frontenddeveloper X HTML X | JavaScript X

React X style sheetlanguages X




Semantic footprint definition

Definition. Given an individual a, in
ABox and a set of concepts ¢ in CBox
that are returned from entity extraction,
semantic footprint ® of a, encapsulates
context of a, in respect to ¢ and CBox,
i.e., concepts siblings, narrowers,
broaders, and its custom relations, each
with a respective weight w.

precise entity extraction and
. ) text classification
B Geoorapnic ihesauns 1
by - Y /
H e ity »
VG

© Semantic Web Company
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Semantic models used for

ENTITY EXTRACTOR & CLASSIFIED AS:FACTSHEET

SEMANTIC CLASSIFIER \ /

Bain Capital is a Veture

[Gapital company based in

Boston, MA.Since inception

it has invested inhundreds
Knowledge engineer of companies including AMC

Entertainment, Brookstone,
and Burger King. The
company wasco-founded by

v B
{3 Siratogios & Products (18) ]

Semi-supervised extension Boston

of taxonomies via text
corpus analysis

-

Bain Cgpital I}ain

Absolute
.-~ Return Capital

g

TEXT CORPUS ANALYsls  MittRomney .»'" s ke
; . cooksooK
Venture Capital  Brookstone 0/
SEMANTIC FOOTPRINT 4

64
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KGs power Recommender Systems poolparty.

Give weight w based on semantic
footprint. Use boost b for
additional emphasis.

OVERVIEW PROJECTS OPEN POSITIONS ABOUT et OVERVIEW PROJECTS OPEN POSITIONS ABOUT
Meet these Employees .. Meet these Employees
Move the sliders to see the coworkers that best match your strengths et W "+, Move thesliders to see the coworkers that best match your strengths
- [+ bootstrapping - + computer science - +Css L + bootstrapping 4 + computer science < +CSss
- + development - + Frontend developer - + HTML L + development - + Frontend developer < + HTML
- + JavaScript - + React - + style sheet languages & JavaScript b + React < + style sheet languages
()=a(lc®w’) * b)
Employee Strengths CI CI Employee Strengths
Matthew JavaScript, HTML, C++, C#, PHP, web programming, Prolog, AJAX, Pascal, C getin Matthew JavaScript, HTML, C++, C#, PHP, web programming, Prolog, AJAX, Pascal, C getin
Walker contact Walker contact
a FlorianBernard  JavaScript, CSS, style sheet languages, Python, Jboss, ASPNET, Prolog, AJAX,  getin FlorianBernard  JavaScript, CSS, style sheet languages, Python, Jboss, ASPNET, Prolog, AJAX,  getin
C contact C contact
| Richard HTML, CSS, style sheet languages, Python, Jboss, ASPNET, PHP, MATLAB getin 3 Sophie White  JavaScript, CSS, style sheet languages, Java, C#, Scratch, JavaScript getin
» Vestnes contact Framework, Perl contact
3 Sophie White JavaScript, CSS, style sheet languages, Java, C#, Scratch, JavaScript getin | Richard HTML, CSS, style sheet languages, Python, Jboss, ASPNET, PHP, MATLAB getin
Framework, Perl contact ) Vestnes contact
‘ Maria Sanz Frontend developer, Python, C#, PHP, Delphi, AJAX, Perl, Objective-C getin ‘ bsca sz Frontend developer, Python, C#, PHP, Delphi, AJAX, Perl, Objective-C getin
contact contact
Lewis Wright CSS, style sheet languages, Python, PHP, MATLAB, web programming, getin “ Erico Ramos computer science, JavaScript, PHP, JavaScript Framework, Pascal, Perl, getin
Objective-C contact Objective-C contact
' Erico Ramos computer science, JavaScript, PHP, JavaScript Framework, Pascal, Perl, getin g Lewis Wright CSS, style sheet languages, Python, PHP, MATLAB, web programming, getin
Objective-C contact b Objective-C contact
e Nathaniel JavaScript, Python, ASPNET, JavaScript Framework, AJAX, Objective-C, getin 3 DonnaMoreno  HTML, Java, Python, Prolog, JavaScript Framework, AJAX, C getin
Jones integrated development environment software contact contact
[ DonnaMoreno  HTML, Java, Python, Prolog, JavaScript Framework, AJAX, C getin 47 Nathaniel JavaScript, Python, ASP.NET, JavaScript Framework, AJAX, Objective-C getin
rees# o e

© Semantic Web Company




KGs power Recommender Systems (cnt.) poolparty.

poolparty HR Recommender

OVERVIEW EMPLOYEES OPEN POSITIONS ABOUT LOG OUT
Difference of recommendation
Interesting Projects for you ) with respect to similarity:
Footprint status

Move the sliders to see the projects that best match your strengths m Reco mmen d er Syste ms n Ot

- + bootstrapping - + computer science - + CSS e necessarily recom mend Within

- + development - + Frontend developer - + HTML . .

- + JavaScript - + React - + style sheet languages the samee nt'ty type, e.g. J um p

fom EmployeestoProjects

Java HR Information Extractor React, Frontend developer, Natural language processing, ~ getin
Java, Java Software Developer contact
HR Recommender - Projects
Creation of a Frontend Style Guide  development, CSS, style sheet languages, Frontend getin
developer contact Don't miss out on interesting
T e — S ” projects anymore! Here you
ERecs Fl eact; Java. Bython g find projects that match your
contact
strenghts and interestsThe
Evaluation of the current NLP Natural language processing, Java, Python, Haskell, Lisp getin recommendation is based on
status contact your footprint and may be fine-

tuned by using the indicators to
weaken or boost a strength.

Evaluation of version control tools development, computer science, computer programming  getin
Direct matches are displayed in

contact

black and matches derived from

E Workshop: Data structures and development, computer science getin
algorithms contact the knowledge graph in gray.
A Framework for Publishing and Java, Python, C++ getin Improve your matches by
Consuming Data Asse... contact S T L

© Semantic Web Company




Boosted + semantic footprint scoring poolparty.

PREFIX skos:<http://www.w3.0rg/2004/02/skos/core#>
PREFIX esco: <http://data.europa.eu/esco/model#>
SELECT ?uri ?finalScore
WHERE {
BIND(?uri AS ?uri)
{
SELECT ?uri ?finalScore
WHERE {

{
SELECT ?uri (MAX(?boostedScore) as ?maxDistScore) (MAX(?selfDistScore) as ?selfScore)

WHERE {

\(IALUES (?x ?boost) { <inputConcepts> } Semantic footprint @:
BIND (2x AS 2urd) Actual concept: 1

BIND(STRDT ('1.00',xsd:float) AS ?distScore)

) owtow ( narrowers: 0.8
?x skos:narrower ?y. .
BIND (STRDT ('0.8", xsd:float) AS 2distScore) consists-of: 0.7
} UNION {

?x <http://vocabulary.semantic-web.at/cocktail-ontology/consists-of> ?y .
BIND(STRDT ('0.7"',xsd:float) AS ?distScore)
}
BIND(IF (BOUND(7y), 2y, 7x] BS 7uri) . Boost is the input variable from the GUI.
BIND (?distScore * ?boost * 0.5 AS ?boostedScore)
BIND(IF (BOUND(?y), ?empty, ?2distScore * ?boost) AS ?selfDistScore)
}
GROUP BY ?uri

}
BIND (IF (BOUND (?selfScore), ?selfScore, ?maxDistScore) AS ?finalScore)

}
ORDER BY DESC (?finalScore)
LIMIT <numberOfConcepts>

© Semantic Web Company




Demo: Semantic matchmaking poolparty.

Consultants with best match for selected project

Project title

Elucidating the molecular mechanisms of age-related muscle loss to inform Artificial Intelligence-based discovery of novel peptide therapeutics for sarcopenia.

Semantic footprint of project

accelerator, Accounting, age, age-related, ageing, Artificial Intelligence, clinical trials, complexity, data, develop, disease, disorders, driving, Human, industry, injury,
knowledge, modelling, models, muscle, peptide, Researcher, systems, therapies

Enhance matching with

Enrich footprint using the Knowledge Graph
(O Consider experience level based on structured data

Consultant Strengths Score
Joel Mccoy data, develop, Automation Specialist, metadata 100
Denil Pereira data, develop, Architect, Biology 97
Christopher Mcdonalid data, systems 57,
Eddie Ferguson data, Human 57
Jackson White Atrtificial Intelligence, driving 57

Step by step demo: https://semantic-matchmaker.poolparty.biz/

© Semantic Web Company



https://semantic-matchmaker.poolparty.biz/

-,
Recommender workflow poolparty.

annotated text + Recommended Content +
input: text annotated text concept expansion content explanation
Content annotation Semantic expansion ; I % Recommendation retrieval Explanation

%
%

[0

%

© Semantic Web Company
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Semantic Search/Recommenders vs Zettelkasten poolparty.

e Zettelkasten technique can be implemented in GraphSearch:

1. Categorized search (using keywords #) is done via dereferenceable concepts,
e.g., <http://dbpedia.org/page/Leonardo_da_Vinci>,
<http://dbpedia.org/page/Category:Renaissance>

2. Regarding related index cards instead of pointers [[]] we have typed links,
dereferenceable properties, e.g., <http://dbpedia.org/ontology/museum=

3. Forrelated index cards, we can use similarity or recommend feature based on
semantic footprint.

© Semantic Web Company 70



http://dbpedia.org/page/Leonardo_da_Vinci
http://dbpedia.org/page/Category:Renaissance
http://dbpedia.org/ontology/museum

Dereferenceable entities (Things, not strings) poolparty.

e Entities (concepts or properties) are dereferenceable so that one can “look up”
the entity, understand the context and its meaning.

@ dbpedia.orgfpage/Leonardo_da_Vinci a b * -
& dbpedia.org/ontology/museum Q
- DBpedia © rouse sng B Formats - 7 Faceted rowser 2 Spara Endpoint
About: Leonardo da Vinci — DBpedia ®©Browseusing~ @ Formats - ] Faceted Browser (7 Sparql Endpoint
Aty of Type: il

Leonardo di ser Piero da Vinci (15 April 1452 - 2 May 1519)
s a painter, draughtsman, engineer, scientis, theorist, sculptor, and architect.

About: museum

: or, subjects,
Judinganatomy, stronomy, boany,cartooraphy,pan | An Entity of Type: Property, from Named Graph: http://dbpedia.orgjresource]classes#, within Data Space: dbpedia.org
gene
f. that of j, Michels I
of by that of 1ge lichelangelo. Property Value
rdf:type * rdf:Property.
* owlObiectProperty
bopery vake
nat . Ao 1052 2by -
bt i, s e, st o racs, o disidomain « dbosArtwork
vonamy,bota, caogrpty panin,
Vichaimgel dfsisDefinedBy « http://dbpedia.org/ontology]
i g f . 5
wher e 115 Snca s do e rdfsabel museum (en)
.
Dest rdfs:range o dbo:Museum
S e
il =0 o dfs:subPropertyOf « duthasLocation
il
wars:describedby, + dbo;data/definitions.tt
oot
et ; e DerivedFrom o In2. dbpedia craindex, phialo
e
woiione 1452041 sl is ovdefines of + http://dbpedia.org/ontology]
P— [——
s B is ovidescribes of + dbojdata/definitions.tt

+ derzAnchian
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Semantic Search/Recommenders vs Zettelkasten poolparty.

“From the perspective of search — in this system, one can either PoolParty GraphSearch Brings Knowledge Search to a New
“branch” further via categories, or “chase” using pointers to related Level
index cards.”

NOVEMBER 2

“By combining “branch” and “chase” one can find information thaton ..
first look appeared disconnected, but turned out to be very relevant
In fOI’mGtiOI’).” There is a strong connection between information storage and retrieval, namely how information storage is

implemented under the hood directly impacts the retrieval or knowledge search.

+ Back to blog

The knowledge management techniques we adopt have an immense impact on our daily productivity. For that
reason, a lot of thought s given by us when we store information, asking questions such as which tools we
should use for the very same purpose.

In this blog post, we will see the reasons behind why PoalParty GraphSearch s a very powerful semantic and Albin Ahmeti
knowledge search tool, but before dwelling into that we go back to an old-school method of knowledge 0 0

management called “Zettelkasten. in

Recommended

(((((
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Semantic Search/Recommenders vs Zettelkasten poolparty.

e Zettelkasten technique can be implemented in GraphSearch:

1. Categorized search (using keywords #) is done via dereferenceable concepts, e.g.,
<http://dbpedia.org/page/Leonardo_da_Vinci>, <http://dbpedia.org/page/Category:Renaissance>

2.  Regarding related index cards instead of pointers [[]] we have typed links, dereferenceable
properties, e.g., <http://dbpedia.org/ontology/museum>

3. Forrelated index cards, we can use similarity or recommend feature based on semantic
footprint.

Proposition. In (PoolParty) GraphSearch 2) and 3) extend
the Zettelkasten technique, while 1) makes the approach, in

general, more robust, i.e., representing data using “things”
and not “strings”.

© Semantic Web Company
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http://dbpedia.org/page/Leonardo_da_Vinci
http://dbpedia.org/page/Category:Renaissance
http://dbpedia.org/ontology/museum

R -,
Closing remarks: URIs management poolparty.

e The following are assumptions underlying the URIs:
o URIs should not change;

o If the source authority provides URIs (file is RDF) we will preserve those, and
by clicking those URIs it will forward you to the authority frontends to get
more details on them - e.g. nttp:/eunis.eea.curopa.eu/habitats/409;

o If the source authority provides no URIs (file is non-RDF, such as CSV), we will
create URIs that adhere to the project URI generation mechanism, that will
make those URIs de-referenceable on PoolParty frontend - e.g.

https://sensingclues.poolparty.biz/HabitatClassificationScheme/237

74
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http://eunis.eea.europa.eu/habitats/409
https://sensingclues.poolparty.biz/HabitatClassificationScheme/237

URIs management

b i Iparty.biz/Habi ificati /237.html

PoolParty Linked Data Server - Taxonomies, Thesauri, Vocabularies > IUCN Habitat Classification Scheme
HTML VISUAL

Artificial - Aquatic

https:/. ty.biz/Habi i 237

Notation

15 Artificial - Aquatic

Narrower Concepts

Aquaculture Ponds

Canals and Drainage Channels, Ditches
Excavations (open)

Irrigated Land [includes irrigation channels]
Karst and Other Subterranean Hydrological Systems [human-made]
Mari/Brackish-culture Ponds

Mariculture Cages

Marine Anthropogenic Structures

Ponds [below 8 ha]

Salt Exploitation Sites

Seasonally Flooded Agricultural Land
Wastewater Treatment Areas

Water Storage Areas [over 8 ha]

s e O & @ eunis.eea.europa.eu/habitats/409

FUNSEIT ISl Habitat types

EUNIS habitat classification 2012 amended 2019 > B - Coastal habitats

Coastal habitats

English name: Coastal habitats
Description (English)

Coastal habitats are those above spring high tide limit (or above mean water level
in non-tidal waters) occupying coastal features and characterised by their
proximity to the sea, including coastal dunes and wooded coastal dunes, beaches
and cliffs. Includes free-draining supralittoral habitats adjacent to marine habitats
which are normally only affected by spray or splash, strandlines characterised by
terrestrial invertebrates and moist and wet coastal dune slacks and dune-slack
pools. Excludes supralittoral rock pools and habitats adjacent to the sea which are
not characterised by salt spray, wave or sea-ice erosion.

Source: EUNIS habitat classification
~

Sites  Global queries References About EUNIS

Quick facts

EUNIS habitat type

code B

]
L]
~
L]

http.‘//eunis.eea.europa.. eu/habitats/409

.
.
.

‘. https://sensingclues.poolparty.biz/HabitatClassificationScheme/237
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http://eunis.eea.europa.eu/habitats/409
https://sensingclues.poolparty.biz/HabitatClassificationScheme/237

URIs management (cnt.) poolparty.

il .biz/k 1Scheme/237.html h N q p p—
i Rz i Qo % e w <« C' @ sensingclues.poolparty.biz/HabitatClassificationScheme/237.tl
SPARQL
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
AJ(BJCJDJEJLEJLS] H] L)) [KJLL) | M[NJOJ[PJ{Q] RIS T]UJLVIMW X)Xz @prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix skos: <http://www.w3.org/2004/02/skos/core#> .
PoolParty Linked Data Server - Taxonomies, Thesauri, Vocabularies > IUCN Habitat Classification Scheme: EN v eprefix skosxl: <http://www.w3.org/2008/05/skos—x1#> .
@prefix owl: <http://www.w3.org/2002/07/owl#> .
eprefix dc: <http://purl.org/dc/elements/1.1/> .
HTML VISUAL @prefix dcterms: <http://purl.org/dc/terms/> .
eprefix csw: <http://semantic-web.at/ontologies/csw.owl#> .
o 3 @prefix ctag: <http://commontag.org/ms#> .
Artificial - Aquatic eprefix <http:// pt/> .
https:/ ty, 237 @prefix freebase: <http://rdf.freebase.com/ns/> .
eprefix xsd: <http://www.w3.org/2001/XMLSchema#> .
@prefix tags: <http://www.holygoat.co.uk/owl/redwood/0.1/tags/> .
Notation @prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix cyc: <http://sw.cyc.com/concept/> .
15 Artificial - Aquatic eprefix cycAnnot: <http://sw.cyc.com/CycAnnotations v1#> .
@prefix dbpedia: <http://dbpedia.org/resource/> .
<https://sensingclues.poolparty.biz/HabitatClassificati 237> a ;
Narrower Concepts dcterms:created "2022-11-24T14:42:49.3402"**xsd:dateTime;
skos:prefLabel "Artificial - Aquatic'gen;
Aquaculture Ponds skos:topConceptOf <https: //senschlues poolpatty biz/HabitatClassificationScheme/127>;
skos:notation "15 Artificial - Aquatic"
Canals and Drainage Channels, Ditches skos:narrower <https: //sen51nqclues‘poolparty blz/Eahxtatclassfocatxonschemelz38>,
<https://sensingclues.poolparty.biz/HabitatClassificationScheme/239>, <I /sensingclues.poolparty.biz/HabitatClassificationScheme/240>,
Excavations (open) <https://sensingclues.poolparty.biz/HabitatClassificationScheme/241>, /sensingclues.poolparty.biz/HabitatClassificationscheme/242>,
<https://sensingclues.poolparty.biz/HabitatClassificationScheme/243>, /sensingclues.poolparty.biz/HabitatClassificationScheme/244>,
Irrigated Land [includes irrigation channels] <https://sensingclues.poolparty.biz/HabitatClassificationScheme/245>, /senslnqclues‘pcclparty blz/Eabltatclass1flcat10nScheme/246>,
<https://sensingclues.poolparty.biz/HabitatClassificationScheme/247>, / lparty.biz/ lassificati 248>,
Karst and Other Subterranean Hydrological Systems [human-made] <https://sensingclues.poolparty.biz/HabitatClassificationScheme/249>, /sensmgclues. ty. b).z/ i lassificati 250> .
Mari/Brackish-culture Ponds
Mariculture Cages
Marine Anthropogenic Structures
Ponds [below 8 ha]
Salt Exploitation Sites . . . . . )
According to the Linked Data Principles and Tim Berner Lee’s
Wastewater Treatment Areas S tc W b . . t t . RDF h t
e st e fver 8 emantic webp vision, to agents Is served , wnereas to

people human-readable data.

https.//sensingclues.poolparty.biz/HabitatClassificationScheme/237
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https://sensingclues.poolparty.biz/HabitatClassificationScheme/237

URIs management (cnt.)

-,
poolparty.

<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:
<skos:

/xdf:RDF>

xmlns:dbpedia="http://dbpedia.org/resource/">

<rdf:Description rdf:about="https://sensingclues.poolparty.biz/HabitatClassificationScheme/237">

<rdf:type rdf:resource="http://www.w3.0rg/2004/02/skos/core#Concept"/>

<dcterms:created rdf:datatype="http://www.w3.0rg/2001/XMLSchemaidateTime">2022-11-24T14:42:49.340Z</dcterms:created>

preflLabel xml:lang="en">Artificial - Aquatic</skos:preflLabel>

topConcept0f rdf:resource="https://sensingclues.poolparty.biz/HabitatClassificationScheme/127"/>

notation>15 Artificial - Aquatic</skos:notation>

narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower
narrower

</xdf:Description>

¥df:
rdf:
rdf:
rdf:
fdf:
rdfs
rdf:
xdE:
Tdf:
rdf:
rdf:
rdE:
¥df:

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/238" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/239"/>

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/240"/>

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/241" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/242" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/243"/>

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/244" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/245" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/246" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/247"/>

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/248" />

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/249"/>

resource="https:

//sensingclues.

poolparty.

biz/HabitatClassificationScheme/250" />

Change Accept
header for different
RDF serializations.

1 curl --location 'https://sensingclues.poolparty.biz/

HabitatClassificationScheme/237"' \
2 --header 'Accept: application/xrdf+xml'

© Semantic Web Company
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Part Il: The recipe poolparty.

BBC GoodFood Recipes

BBQ sardines with che... Grilled mackerel with e... Lemon & marjoram sar.: Salsa spaghetti with sa...

SPARQL 7 recipes Serve sardines with a delicious ... Escalivada is a punchy make-a... We've created the ultimate reci... Storecupboard canned fish is a...

Sardines & tomatoes o... Sardines with Sicilian f... Spicy fennel linguine w...
Tinned sardines are a cost-effe... Perfect on the barbecue, sardin... Fennel adds an aniseed punch ...

Powered by ]
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Technology Stack poolparty.

e We are going to use the following suite of tools..though the principles
discussed here can be generalized.

_
_ () RDFOX
poolparty o

(UnifiedViews, Extractor, Thesaurus Manager) P ® -
@ Refine
GraphDB
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PP Architecture and scaling with big data poolparty.

End-user applications

Semantic Recommender Data Analytics & Industry-specific
Search % Systems Visualization + Applications

PP API:
Extractor, GraphSearch) s
L]
Worker 1
i PoolParty Semantic Suite PoolParty GUI
! . / ﬁ AEREEY Sema e e T“mr:"y

o
GfaphDB clientapil\

£

Built-in GraphDB
Database

*’I/ Q0 -
‘] Master 1 L Worker 2 5 A
<« = o
% Graph Database ' —=
/ \ Eiustor. ! ¢
I (e.9.GraphDB, : . .
Allegrograph etc.) g It-in R
!
1
clientapi2 Worker 3 O
O D e ettt » Solr or Elasticsearch

(persistent, high-availability, SRR S ——

Index Cluster
{Aache S ar il Internal Extraction &
scale-out) ) § Seorcninaen 4_1

(Apache Sor or Elasticsearch)

© D e e > 0 Spark Java Client

Analytics

Engine Cluster
(Apache Spark ML) /g Internal Analytics Engine
alil Goscne Spark )

Te L it
"rg—k ‘axonomy Management

RDF4J Java Client ‘—l ’ .ﬁ Ontology Management
4

RDF Mapping Framework S0 Corpus Management

oéla Semantic Classifier
GraphEditor

[@] UnifiedViews

Q GraphSearch
%{% GraphViews

gy
229 cardSorting
B

PoolParty Services
(Spring Framework)

Orrorox + &

(in-memory*, high-availability)

PP APIs =]
(Thesaurus & Ontology, [:c:] UnifiedViews Pipelines b SPARQL Endpoint
Extractor, GraphSearch) SN

= Relational . | Document
= Database o+ GraphDawbase  [E]l] poiogitories Web APIs
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° ] ° ° ° ‘
Integrating taxonomies for information retrieval poolparty.

e Acertain number of taxonomies are already published as RDF, or they are

accessible via SPARQL endpoints.
o Only a subset of them are SKOS-compliant.
o We have to resort to SPARQL update queries, or use tools like PoolParty
Data Validator to repair them.

e Otherwise they are still stored in XLS or CSV format, so we have to

convert them to a format which is SKOS-compliant.
o We have to map XLS/CSV to RDF via a set of mappings.

..unless our tool supports ingesting XLS/CSV directly!
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Google Product Taxonomy integration [5] poolparty.

e Google Product Taxonomy (GPT) is a taxonomy used by Google in categorizin
products, for the purpose of ensuring that a certain advertisement is
recommended with the search results.

# saoglejzeduct nxonmy Version: 2021-09-21 # Google_Product_Taxonomy Version: 2021-09-21

Animals & Pet Supplie: Baby & Kleink:

Aninals & Pt Supplies > Live Animals Baby & Kleinkind > Baby Badebedarf

Animals & Pet Supplies > Fet Supplies Baby & Kleinkind > Baby Badebedarf > Babybadewannen

Animals & Pet Supplies > Pet Supplies > Bird Supplies Baby & Kleinkind > Baby Badebedarf > Shampoo-Schutzschilder

Animals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Cage Accessories Baby & Kleinkind > Baby Gesundheitsbedarf

Aninals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Cage Accessories > Bird Cage Bird Baths Baby & Kleinkind > Baby > .

Animals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Cage Accessories > Bird Cage Food & Water Dishes Baby & Kleinkind > Baby Gesundheitsbedarf > }Iasensauger

Animals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Cages & Stands beby ¢ Kleining > paby ini A ke schnuller
Animals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Food Baby & Kleinkind > hnuller & B

Animals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Gyms & Playstands Baby & Kleinkind > Baby Gesundheltsbedaxf > Schnn]lexc]lps & -ketten
Aninals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Ladders & Perches Baby & Kleinkind > Babysicherheit

Aninals & Pet Supplies > Pet Supplies > Bird Supplies > Bird Toys Baby & Kleinkind > > Baby-

Aninals & Pet Supplies > Pet Suplies > Bird Supplies > Bird Treats Baby & Kleinkind > Babysicherheit > Baby-Schutzleisten

Aninals & Pet Supplies > Pet Supplies > Cat Supplies Baby & Kleinkind > Babysicherheit > Babyfone

Aninals & Pet Supplies > Pet Supplies > at Supplies > Cat Apparel Baby & Kleinkind > i i & -leinen
Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Beds Baby & Kleinkind >

Animals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Food Baby & Kleinkind > Babysicherneit > ZubehAtr fRkr Eaby— & Haustierschutzgitter
Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Food > Non-prescription Cat Food saby & Kleiikind > Bebysplelvaren

Animals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Food > Prescription Cat Food Beby & Klsinkind = Babyspialyacen > ABC-Larmapislssige

Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Furniture Baby & Kleinkind > Babyspielvaren > Baby-nktiy-opieloeug

Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Furniture Accessories Baty & Kleinking > Babyepieluaren > Babytiohiia-foberas

Aninals & Pot Supplies > Pet Supplies > Cat Supplies > Cat Litter ) Saby § Elainkind > mabippislvaren & Baby-Ho

Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Litter Box Liners B e o A B e

Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Litter Box Nats 57 & KSinkina - sabvepiotvaren - Babyrassein

Aninals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Litter ety bl 4

Animals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Toys bt B Rk ey e N

Animals & Pet Supplies > Pet Supplies > Cat Supplies > Cat Treats 2y ek G i el abywipga

Animals & Pet Supplies > Pet Supplies > Dog Supplies :::)y, : ;i::ﬁ:: ® Babyspielwaren > L::rf“:li pre]gltter

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Apparel !

Alinale % POt SULELioe > Por Suolice s DSY SEE1tes s Dog Dods Baby & Kleinkind - babyepieluaren - Sortiers, Stapel- ¢ Steckspielzeng
Animals & Pet Supplies > Pet Supplies > Dog Supplies - Dog Diaper Pads & Liners Baby & Klelniind > 7 Slel- & R

ininals & Pot. Supplies > Pet Supplies > Dog Supplies > Doy Diapers i N

Aninals & Pet Supplies > Pet Supplies > Dog Supplies > Dog F Baby & Kleinkind > > gpiel- & =cken >

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Feed > Non-prescription Dog Food Baby & Kleinkind > > zieh- &

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Food > Prescription Dog Food Baby & Kleinkind > Babytransport

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Houses Baby & Kleinkind > > Baby- &

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Kennel & Run Accessories Baby & Kleinkind > Babytransport > BabytrAfger

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog l(ennels & Runs Baby & Kleinkind > Babytransport > Kinderwagen

Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Toys Baby & Kleinkind > BabytransportzubehAf: _
Aninals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Treadmills Baby & Kleinkind > Afr > Einkau & HochstuhlbezRkge
Animals & Pet Supplies > Pet Supplies > Dog Supplies > Dog Treats Baby & Kleinkind > Babytransportzubehifr > Fuk¥sAFcke

Animals & Pet Supplies > Pet Supplies > Fish Supplies Baby & Kleinkind > BabytransportzubehAfr > ZubehAfr fAkr Baby- & Kleinkindautositze
Animals & Pet Supplies > Pet Supplies > Fish Supplies > Aquarium & Pond Tubin Baby & Kleinkind > BabytransportzubehAfr > ZubehAfr fAr BabytriFger
Animals & Pet Supplies > Pet Supplies > Fish Supplies > Aquarium Air Stones & Diffusers Baby & Kleinkind > BabytransportzubehAfr > ZubehAfr fAkr Kinderwagen
Animals & Pet Supplies > Pet Supplies > Fish Supplies > Aquarium Cleaning Supplies Baby & Kleinkind > Geschenksets £Akr Babys

Aninals & Pet Supplies > Pet Supplies > Fish Supplies > Aquarium Decor Baby & Kleinkind > Puckdecken

Animals & Pet Supplies > Pet Supplies > Fish Supplies > Aquarium Filters Baby & Kleinkind > Puckdecken > Einschlagdecken

Animals & Pet Supplies > Pet Supplies > Fish Supplies > Aquarium Fish Nets Baby & Kleinkind > i

Aninals & Pet Suoplies > Pet Supblies > Fish Suonlies > Aauarium Gravel & Substrates Raby & Klainkind > Stillan & FAktern

en de
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Google Product Taxonomy poolparty.

Toshio Shibata Search for the
Japanese photographer } phOtog rapher
“Toshio Shibata”

Age Books
Landscape,
Toshio Shibata,
Painting, Type

74 years 55, VISIONS o...

@ Laurence Miller Gallery

Toshio Shibata - Artists - Laurence @ YouTube « Imitative Photography
Miller Gallery

The photographs of Toshio Shibata achieve

a unique harmony by focusing on the TOSHIOSHIBATA

interweaving of natural forces with man-...

SFMOMA A 119 Oct 2021

© Laurence Miller Gallery About

http://www.laurencemillergallery.com » artists » toshio...

Toshio Shibata is a Japanese photographer known for his

Toshio Shibata - Artists

The photographs of Toshio Shibata achieve a unique harmony by focusing on the
interweaving of natural forces with man-made structures.

Results retrieved
from the Google
Knowledge Graph.

large-format photographs of large-scale works of civil
engineering in unpopulated landscapes. Shibata was born

in Tokyo. He graduated from Tokyo University of the Arts
with a B.A. in 1972 and an M.F.A. in 1974 in which he

E shashasha concentrated primarily on painting. Wikipedia
https://www.shashasha.co » artist » toshio-shibata

TOShiQ SH|BATA _ %E&m | shashasha _'EJ' ,{?% Born: 1949 (age 74 years), Tokyo, Japan
Born in 1949 in Tokyo, Toshio Shibata has been producing a body of photographs Books: Landscape, Toshio Shibata, Painting, Type 55,
which both question and recreate the image as landscape. MORE
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Google Product Taxonomy

Toshio Shibata

Japanese photographer }

SFMOMA

© Laurence Miller Gallery
http://www.laurencemillergallery.com » artists » toshio... &

Toshio Shibata - Artists

The photographs of Toshio Shibata achieve a unique harmony by focusing on the
interweaving of natural forces with man-made structures.

shashasha
https://www.shashasha.co » artist » toshio-shibata  }

Toshio SHIBATA - 5€H &% | shashasha 54 &

Born in 1949 in Tokyo, Toshio Shibata has been producing a body of photographs
which both question and recreate the image as landscape.

Toshio Shibata

Toshio Shibata is one of Japan's most respected contemporary photographers. His
work has been the subject of exhibitions and publications throughout Japan, the ...

(®) Phiies

‘=’ https: w.phil om » artist » toshio-shibata
Toshio Shibata - Phillips

Browse the works and learn more about Toshio Shibata. Find upcoming and past
auctions and exhibitions featuring their work at Phillips.

Sponsored

w.ebay.com

Toshio shibata books for sale | eBay

Free Shipping Available. Buy Top Products on eBay. Money Back Guarantee! Buy It Now
Available. Huge Selection. Buyer Protection Program. Featured Collections. Daily Deals.
Under $10 - Sell on eBay - Trending on eBay * eBay Money Back Guarantee - Daily Deals

Sponsored

Fuji Arts

htp://www.fujlarts.com
Fuji Arts Japanese Prints - Affordable Worldwide Shipping
Shop Online Now- New auctions daily! The highest volume Japanese print retailer. Fuji Arts
Japanese Woodblock Prints. Great service, terrific prices. Shop now! Over 2,500 prints.
Fine Woodblock Reprints - Edo Era, 1603 - 1868 - Clearance Bargair
Yoshitoshi prints - from US$89.00 - Meiji period master - M

Sponsored

© mutualart.com
https: w.mutualart.com

Toshio Shibata | 41 Exhibitions and Events | MutualArt

Receive alerts about your favorite trending artists and art venues to never miss a sale. Stay up to

date with art market news, trends, events, emerging artists and sale outcomes. Art Info.
Online Art Appr: Exha Price Database - Art Auctions - Sell Your Art - MyCollection
Summer Sale: 20% off PREMIUM Annual Plan

Some results may have been removed under data protection law in Europe. Learn more

-,
poolparty.

Search for the
photographer
“Toshio Shibata”




Google Product Taxonomy schema

-,
poolparty.

e PoolParty allows to import XLS/CSV, but one has to adhere to a target schema.

source schema

A B
10 Animals & Pet Supplies
2 [8237 Animals & Pet Supplies
3B Animals & Pet Supplies
4B Animals & Pet Supplies
5 "7385 Animals & Pet Supplies
6 /499954 Animals & Pet Supplies
7 %7386 Animals & Pet Supplies
8 4989 Animals & Pet Supplies
9 4990 Animals & Pet Supplies
10 "7398 Animals & Pet Supplies
11 [4991 Animals & Pet Supplies
12 %4992 Animals & Pet Supplies
13 Y4993 Animals & Pet Supplies
14 % Animals & Pet Supplies
15 "5082 Animals & Pet Supplies
16 /4433 Animals & Pet Supplies
17 B367 Animals & Pet Supplies
18 "543684 Animals & Pet Supplies
19 543683 Animals & Pet Supplies
20 "ago7 Animals & Pet Supplies
21 /500059 Animals & Pet Supplies
22 %4999 Animals & Pet Supplies
23 "B069 Animals & Pet Supplies
24 7142 Animals & Pet Supplies
25 "5000 Animals & Pet Supplies
26 /5001 Animals & Pet Supplies
27 %5002 Animals & Pet Supplies
28 % Animals & Pet Supplies
29 %5004 Animals & Pet Supplies
30 [a434 Animals & Pet Supplies
31 [7372 Animals & Pet Supplies
32 499900 Animals & Pet Supplies
33 /8530 Animals & Pet Supplies

34 /543682 Animals & Pet Supplies
35 /543681 Animals & Pet Supplies

36 5094 Animals & Pet Supj

37 77428 Animals & Pet Supplies
38 %7274 Animals & Pet Supplies
39 %5010 Animals & Pet Supplies
40 %8123 Animals & Pet Supplies
41 5011 Animals & Pet Supplies
42 Animals & Pet Supplies
43 505303 Animals & Pet Supplies

44 /505307 Animals & Pet Supplies
45 /500038 Animals & Pet Supplies

46 %5019 Animals & Pet Supplies
47 %5020 Animals & Pet Supplies
48 '505306  Animals & Pet Supplies
49 %5021 Animals & Pet Supplies
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G

Live Animals
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies

Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies

Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies

Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies

Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies

Pet Supplies
Pet Supplies
Pet Supplies

Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Cat Supplies

Cat Supplies
Cat Supplies
Cat Supplies
Cat Supplies
Cat Supplies

Cat Supplies
Cat Supplies
Cat Supplies
Dog Supplies
Dog Supplies

Dog Supplies
Dog Supplies
Dog Supplies

Fish Supplies
Fish Supplies
Fish Supplies
Fish Supplies
Fish Supplies
Fish Supplies.
Fish Supplies
Fish Supplies

Bird Cage Accessories

Bird Cage Accessories Bird Cage Bird Baths

Bird Cage Accessories Bird Cage Food & Water Dishes
Bird Cages & Stands

Bird Food

Bird Gyms & Playstands
Bird Ladders & Perches
Bird Toys

Bird Treats

Cat Apparel

Cat Beds

Cat Food

Cat Food Non-prescription Cat Food
Cat Food Prescription Cat Food
Cat Fumiture

Cat Fumiture Accessories

Cat Litter

Cat Litter Box Liners

Cat Litter Box Mats

Cat Litter Boxes

Cat Toys

Cat Treats

Dog Apparel
Dog Beds

Dog Diaper Pads & Liners

Dog Diapers

Dog Food

Dog Food Non-prescription Dog Food
Dog Food Prescription Dog Food
Dog Houses

Dog Kennel & Run Accessories

Dog Kennels & Runs

g Toys
Dog Treadmils
Dog Treats

Aquarium & Pond Tubing
Aquarium Air Stones & Diffusers
Aquarium Cleaning Supplies
Aquarium Decor

Aquarium Filters

Aquarium Fish Nets

Aquarium Gravel & Substrates

target schema

Animals & Pet Supplies

Pet Supplies 2
Pet Sunscreen 7396
Vehicle Pet Barriers 8474
Pet Strollers 6276
Pet Steps & Ramps 6973
Bird Supplies 3

Bird Cage Accessories 7385
Bird Cage Bird Baths 499954

Bird Cage Food & Water Dishes 7386

Bird Cages & Stands 4989
Bird Ladders & Perches 4991
Bird Toys 4992
Bird Treats 4993
Bird Food 4990
Bird Gyms & Playstands 7398
Pet Training Aids 505314
Pet Training Pads 6846
Pet Training Pad Holders 505304
Pet Training Clickers & Treat Dispensers 505313
Pet Training Sprays & Solutions 505311




Google Product Taxonomy schema

-,
poolparty.

e PoolParty allows to import XLS/CSV, but one has to adhere to a certain target

schema.

A B [+
10 Animals & Pet Supplies
2 %237 Animals & Pet Supplies Live-Animal
3B Animals & Pet Supplies Pet Supplies
4B Animals & Pet Supplies Pet Supplies
5 "7385 Animals & Pet Supplies Pet Supplies
6 199954 | Animals & Pet Supplies Pet Supplies
7 %7386 Animals & Pet Supplies Pet Supplies
8 4989 Animals & Pet Supplies Pet Supplies
9 1990 Animals & Pet Supplies Pet Supplies
10 "7398 Animals & Pet Supplies Pet Supplies
11 /991 Animals & Pet Supplies Pet Supplies
12 1992 Animals & Pet Supplies Pet Supplies
13 "993 Animals & Pet Supplies Pet Supplies
140 Animals & Pet Supplies Pet Supplies
15 "5082 Animals & Pet Supplies Pet Supplies
16 /3433 Animals & Pet Supplies Pet Supplies
17 13367 Animals & Pet Supplies Pet Supplies
18 "543684 Animals & Pet Supplies Pet Supplies
19 543683 | Animals & Pet Supplies Pet Supplies
20 "ago7 Animals & Pet Supplies Pet Supplies
21 /500059 | Animals & Pet Supplies Pet Supplies
22 14999 Animals & Pet Supplies Pet Supplies
23 "B069 Animals & Pet Supplies Pet Supplies
24 1142 Animals & Pet Supplies Pet Supplies
25 ’5000 Animals & Pet Supplies Pet Supplies
26 /5001 Animals & Pet Supplies Pet Supplies
27 ’5002 Animals & Pet Supplies Pet Supplies
28 % Animals & Pet Supplies Pet Supplies
29 %5004 Animals & Pet Supplies Pet Supplies
30 Pa434 Animals & Pet Supplies Pet Supplies
31 [7372 Animals & Pet Supplies Pet Supplies
32 7499900 | Animals & Pet Supplies Pet Supplies
33 /8530 Animals & Pet Supplies Pet Supplies
34 543682 | Animals & Pet Supplies Pet Supplies
35 543681 | Animals & Pet Supplies Pet Supplies
36 5094 Animals & Pet Supj Pet Supplies
37 %7428 Animals & Pet Supplies Pet Supplies
38 "7274 Animals & Pet Supplies Pet Supplies
39 %5010 Animals & Pet Supplies Pet Supplies
40 /8123 Animals & Pet Supplies Pet Supplies
41 5011 Animals & Pet Supplies Pet Supplies
42 Animals & Pet Supplies Pet Supplies
43 "505303 Animals & Pet Supplies Pet Supplies
44 %505307 | Animals & Pet Supplies Pet Supplies
45 /500038 | Animals & Pet Supplies Pet Supplies
46 5019 Animals & Pet Supplies Pet Supplies
47 %5020 Animals & Pet Supplies Pet Supplies
48 "505306 Animals & Pet Supplies Pet Supplies
49 %5021 Animals & Pet Supplies Pet Supplies
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Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Bird Supplies
Cat Supplies

Cat Supplies
Cat Supplies
Cat Supplies
Cat Supplies
Cat Supplies

Cat Supplies
Cat Supplies
Cat Supplies
Dog Supplies
Dog Supplies

Dog Supplies
Dog Supplies
Dog Supplies

Fish Supplies
Fish Supplies
Fish Supplies
Fish Supplies
Fish Supplies
Fish Supplies.
Fish Supplies
Fish Supplies

Bird Cage Accessories
Bird Cage Accessories
Bird Cage Accessories
Bird Cages & Stands
Bird Food

Bird Gyms & Playstands
Bird Ladders & Perches
Bird Toys

Bird Treats

Bird Cage Bird Baths
Bird Cage Food & Water Dishes

Cat Apparel

Cat Beds

Cat Food

Cat Food Non-prescription Cat Food
Cat Food Prescription Cat Food
Cat Fumiture

Cat Fumiture Accessories

Cat Litter

Cat Litter Box Liners

Cat Litter Box Mats

Cat Litter Boxes

Cat Toys

Cat Treats

Dog Apparel
Dog Beds

Dog Diaper Pads & Liners

Dog Diapers

Dog Food

Dog Food Non-prescription Dog Food
Dog Food Prescription Dog Food
Dog Houses

Dog Kennel & Run Accessories

Dog Kennels & Runs

g Toys
Dog Treadmils
Dog Treats

Aquarium & Pond Tubing
Aquarium Air Stones & Diffusers
Aquarium Cleaning Supplies
Aquarium Decor

Aquarium Filters

Aquarium Fish Nets

Aquarium Gravel & Substrates

target schema [6]

scheme concept concept

concept...

notation

Animals & Pet Supplies

' }

!

Pet Supplies 2
Pet Sunscreen 7396
Vehicle Pet Barriers 8474
Pet Strollers 6276
Pet Steps & Ramps 6973
Bird Supplies 3

Bird Cage Accessories 7385
Bird Cage Bird Baths 499954

Bird Cage Food & Water Dishes 7386

Bird Cages & Stands 4989
Bird Ladders & Perches 4991
Bird Toys 4992
Bird Treats 4993
Bird Food 4990
Bird Gyms & Playstands 7398
Pet Training Aids 505314
Pet Training Pads 6846
Pet Training Pad Holders 505304
Pet Training Clickers & Treat Dispensers 505313
Pet Training Sprays & Solutions 505311




OntotextRefine for data wrangling

¥ Animals & Pet Supplies ¥ Column3 ¥ Column 4

4

Facet

Text filter
Edit cells
Edit column
Transpose
Sort...

View

© Semantic Web Company

Text facet
Numeric facet
Timeline facet

Scatterplot facet...

Custom text facet...

Custom numeric facet...

Customized facets

‘."Refine

Projects

Refine ©

taxonomy with ids en US xIs &

Facet/Filter ~ Undo/Redo0/0

<124 matching rows (5594 total)

21 choices. name count

Animals & Pet Supplies 124
Apparel & Accessories 240

Arts & Entertainment 500

Baby & Toddler &7

Business & Industrial 224
Cameras & Optics 104
Electronics 418

Food, Beverages & Tobacco 364
Furniture 121

Hardware 522

Health & Beauty 346

change invert reset

exclude

x|

2 choices name count
Live Animals 1
Pet Supplies 123

Facet by choice counts

change

0

v

Show as: rows records
Refresh Reset All move All
v Al
]

3237
2
3

7385

499954

7386

4989

4990

7398

4991

Show: 5 10

¥ Animals & Pet Supplies
Animals & Pet Supplies
Animals & Pet Supplies
Animals & Pet Supplies

Animals & Pet Supplies
Animals & Pet Supplies
Animals & Pet Supplies
Animals & Pet Supplies
Animals & Pet Supplies
Animals & Pet Supplies

Animals & Pet Supplies

25 50 100

¥ Column 3
Live Animals
Pet Supplies
Pet Supplies

Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies
Pet Supplies

Pet Supplies

500 1000 rows

¥ Column4 | ¥/ Column 5

Bird
Supplies
Bird
Supplies
Bird
Supplies
Bird
Supplies
8ird
Supplies
Bird
Supplies
Bird
Supplies
Bird
Supplies

Bird Cage
Accessories

Bird Cage
Accessories
Bird Cage
Accessories
Bird Cages &
Stands

Bird Food

Bird Gyms &
Playstands
Bird Ladders &
Perches

« first

-,
poolparty.

o [ | ]

[N RDF Mapping Wikidata
[ nexts  last»

¥ Column7 ¥ Column8

< previous

¥ Column 6

Bird Cage Bird
Baths

Bird Cage Food &
Water Dishes




OntotextRefine for duplicate removal

¥ Animals & Pet Supplies ¥ Column3 ¥ Column 4

Facet

Text filter

Edit cells
Edit column

Transpose

Sort...

View

Reconcile

Live Animals

Pet Supplies

Transform...

Common transforms »

Fill down

Blank down

Split multi-valued cells...

Join multi-valued cells...
Cluster and edit...

Replace...
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X\ /7 Refine

&

®

Duplicates are
removed for this
column.

Projects

Setup

Help (3

Refine ©

taxonomy with ids en US xls

Facet/Filter  Undo/Redo s/5

Vehicles 1

Video 1

Video Game Console Accessories 1
Video Game Consoles 1

Video Game Software
Weapons 1

Wedding Ceremony Supplies 1
Wood Stoves 1

Work Safety Protective Gear 1
(blank) 5402

Facet by choice counts

&

< 5594 rows

Show as:

1385 choices name count

Woodwind Cork Grease 1
Woodwind Polishing Cloths 1
Woodwind Reed Cases 1
Woodwind Reed Knives 1
Wrapping Paper 1

Wrestling Headgear 1
Wrestling Knee Pads 1
Wrestling Uniforms 1

Yams 1

Yuca Root 1

(blank) 4200

change

edit include

rows records

vl

57

Show: 5 10 25 50 100

| Animals & Pet Supplies | Column 3
Animals & Pet Supplies  Live Animals
Pet Supplies

500 1000 rows  «first

~ Column4 ¥ Columns

Bird
Supplies

Bird Cage
Accessories

Bird Cages &

Bird Food
Bird Gyms &
Playstands.
Bird Ladders &
Perches.

-,
poolparty.

- T

prions asth, Lty

~ Column 6 ~ | Coumn? ¥/ Column8

Bird Cage Bird
Baths

Bird Cage Food &
Water Dishes.




After import of “en” version

~ Search Thesaurus Concepts

TChxe=Eaasu &S A

P& GoogleProductTaxonomyEn
-
,
;
| (:

.
g

» O
5 -

»

B Business & Industi
; =
» tronics (19)

» E

P -

»

B Health & Beauty (3)
»

»

»

»

| -

| =

»

B Spori ds (4)
B Toys & Games (5)
B Vehicles & Parts (2

rel &

ics (

Be:

» CETD
@

» CEEED

App: \ccessori
Business & Industrial (25)
Elect lics

eal )
o

Live Animals
®

Details Notes Documents

History

SKos o+

Broader Concepts

@

Narrower Concepts

@0

Related Concepts

Top Concept of Concept Schemes
Animals & Pet Supplies

Exact Matching Concepts

@0

Close Matching Concepts

@6

Broader Matching Concepts

@6

Narrower Matching Concepts

@0

Related Matching Concepts

@0
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Linked Data

notation is mapped
to skos:notation

+ Create Narrower Concept... # Delete Concept

Triples Visualization Quality Management

Preferred Label
@) Live Animals @

Alternative Labels
Hidden Labels
®

Notation

@ ® 3237
®

Scope Notes

gample O

Definitions

@)

(€]

-,
poolparty.

e Graph data model in RDF is flexible
to do data merging (unlike tabular
data).

e Use skos:notation as an identifier to
merge “de” version.



After import of “de” version

de

Search Thesaurus Concepts

& B, @ E A & & ER

=¥ GoogloProguctiaxonomyDe

B ety & Koiking (1)

B Sy Bacebocrt )

88 eby Gesunhersbedar )3

» CEETD

» CETIITEIED

» COEETE)

8 et vansporzavencr 53

»

»

»

»
)

[} Puckdecken (2)
Stillen & Fattern (15)

(3] Topichentraining (2)

(3)
[ Wickelbedarf (12)
> Bekleidung & Accessoires (8)
3 Biirobedarf (14)
(3 Elektronik (19)
Fahrzeuge & Teile (2)
I3 Fir E: B)
e 4
i
(

2)

ir Erw: e (:
B0 Gesundnen & Schonnet )
tik
diel

>
>
»

(¢
:
)
Tiere darf (2)
,
@D
,
,

1 ach
erkel
ras &
Kunst & Unterhaltung (3)
dbel (25)
& Tierl

>
»
»
¥
[ Fu sent
»
Heil bedal
»
(3 M
» (I
s .
¥
3!
& =
»
>
3 be
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GoogleProductTaxonomyDe

d150e026-6a9a-4664-8¢16-bab1019c4858

Metadata & Statistics Concepts

Quality Management History

Metadata Statistics ADMS
Title

(@ GoogleProductTaxonomyDe

Subject

®

Description

®

Author

@ ® superadmin
®

Publisher (Organisation)

®

Contributor

®

Created
04.06.2023 - 09:56

License

®

SPARQL Autopopulate Visualization

Languages

Default Language de

Workflow
Disabled

Quality Setting
@ Default

User Groups
@ swc
URI Generation

URIhttps:/rdfox-

poolparty.bi

Repository Type
Local Repository

Repository
Embedded GraphDB

Project Version
9.0.0

-,
poolparty.

e Two projects “en” & “de” live in
different repositories, we have

to
e

O

use query federation, or
use a remote GraphDB




Creating repository in external GraphDB poolparty.

Gra p hDB . Q. [ GoogleProductTaxonomy - .
i Selectreposttory type CEWGDEE Create GraphDB SE repository

@) meort
- s S B "
iy 8 GraphDB SE ‘ ‘ (6] Ontop Virtual SPARGL &) FedX Virtual SPARQL @) mport Repository ID! GoogleProductTaxonomy
— \ e il o raes Ji§ e S rcpons | @ ceplore Repository description
. O Read-only
Monitor : {-} sParaL

Inference and Validation

Monitor Ruleset No inference v | &, customrulesst..

{§} Setup N Disable owisameAs

Repositories () Enable consistency checks

Users and Access O Enable SHACL validation >

We use the option to store, i.e. :
. . Rrsetipos Indexing
p e rs I st t h e d ata o . Connectors Entity 1D size @® 32-bit O 40-bit

DEIGEEEZEE O Enable context index
Autocomplete
Enable predicate list index
RDF Rank
- Queries and Updates
. 3JpBC
T h f t h t_ h . t I . t . D Query timeout (seconds) 0 ) Throw exception on query timeout
ere few other options such as virtualization. 0

@ Help

91
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. -
Exporting.. poolparty.

e Exporting concepts for both “en” and “de” versions results with two named graphs that
holds all the respective taxonomy data.

T RDF Project Export X

Export Options
= Q Graphs
Template Select Template...
(] The default graph Qv i}
Action Export to GoogleProductTaxonomy A
Graph URI ps: i { i glePr |::> = ::epgs;g/tr\’i:f:oo\party.biz/GoogleProductTaxonomyDe/thesaurus Q- L)
Format Trig hd O ir:tt::;g/t’\i:;;o\party.biz/GoogIeProductTaxonomyEn/thesaurus Q- )
Thesaurus Data
et Note in GraphDB: For a given query x without
specifying a named graph results in default graph [7]
q(x)=q(x, G1UG2...)
Export Cancel
Inour case: q(x)=q(x, G, UG,)
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Merge RDF data

e Note that we use skos:notation as identifiers to do the merging.

PREFIX skos:<http://www.w3.0rg/2004/02/skos/core#>

INSERT {
GRAPH <https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/thesaurus> {
?s skos:prefLabel ?labelDe.
}
}
WHERE

GRAPH <https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/thesaurus> {
?s skos:notation ?0 ; skos:prefLabel ?labelEn .

}

GRAPH <https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyDe/thesaurus> {
?s2 skos:notation ?0 ; skos:preflLabel ?labelDe .

i

© Semantic Web Company
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fter RDF merging

T Ee

= Googepraductiaonomy
BT i & Pot Suppies (2]
3 et Suppies i

Business & Industrial (25)

N

L

;

;

>

B0 Carmeres & ot

» CETTEY

B0 oo Beverages & Tobacco )
 GEITYED

» CETTNED

B oo 5 ooy 0§
» CTED
» CETTTTIED
;

;
y
:
5
;
;
k

Religious & Ceremonial (3)
B3 Gotocion:
,

+Add to Blacklist J + Add to ExactMatch

Live Animals
€]
Details Notes Documents Linked Data Triples Visualization
Quality Management History
SKOS .+
Broader Concepts Preferred Label
(@) Live Animals D
@ Lebende Tiere -]
Narrower Concepts
@O Alternative Labels
Related Concepts
@ Hidden Labels
Top Concept of Concept Schemes
Animals & Pet Supplies Notation
@ @ 3237
®
Exact Matching Concepts
@6 Scope Notes
Close Matching Concepts
@@ Example
Broader Matching Concepts
@e Definitions

Narrower Matching Concepts

@6

Related Matching Concepts

@6
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Live Animals

Y ——————

-,
poolparty.

=+ Create Narrower Concey Delete Concept

Detals  Notes  Documents  LinkedData  Triples  Visualzation  Quality Management History

AsSubject  As Objoct
Subject:

Predicate 1 Object Graph
hitpipur orgidenerms created 2023-06-04T07:49:18.566Z. L
hitpfpurl orgidcferms/creator hites:rdioxcintegtation.poolpartyiz/userlsuperadmin &
it w8, 0rg/1999/02122-1dl-syntax nsitype it 8. 0r0/2004/02/skosicore# Concept &
hitp w8, 01g/2004/02/skos corenotation 3207 ¥
http:/www.w3.0rg/2004/02/skos/core#prefLabel Lebende Tiere 73 w
http:/www.w3.0rg/2004/02/skos/core#prefLabel Live Animals @9 L
http:/Awww. w3.0rg/2004/02/skos/core#opConceptOf L]




After RDF merging (cnt.) poolparty.

https://.../GoogleProductTaxonomyEn/1

Search Thesaurus Concepts V S

CRXQOoOEMALSSAE o
~ CETTETIEEnD
»

Mapping done for
us, but we didn’t
have much control.

3237 (skos:notation) o ¢ o

Live Animals (0)

Live Animals
®

B Pet Supplies (46)

Baby & Toddler (1)

B o
Electronics (19) Quality Management History o

Apparel & Accessories (8) =+ Create Narrower Concept. Delete Concept
Atts & Entertainment (3)
Business & Industrial (25) Details Notes Documents Linked Data Triples Visualization

Food, Beverages & Tobacco (3) Live Animals Delete Concept

»

»

B

>

>

»

»

B Fumiture (25) skos i Ol

[} Hardware (15) Broader Concepts Preferred Label

L Detals  Notes  Documenis  LnkedData  Trples  Visuaizalion  Qualfy Management History

[ Health & Beauty (3) @ @ Live Animals T

Bl Home & Garden (21 @ Lebende Tiere

[l Luggage & Bags (13) Narrower Concepts

» (G @O Alternative Labels

» (2G) ® Prodicate Object Graph

B ofiice Supplies (14) Related Concepts

B Religious & Ceremonial (3) @ Hidden Labels

[} Software (3) ® hitp/ipurl org/defterms/creator hitps2irdfox-integration.poolparty.biz/user/superadmin » W

[} Sporting Goods (4) Top Concept of Concept Schemes
http:/iwww. w3.0rg/1999/02/22-df-syntax-ns#type hitp:/Awvw.w3. 0rg/2004/02skos/core#Concept

» @) Animals & Pet Supplies Notation

» ARG @ @ @ 3237 http/fwww.w3.0rg/2004/02/skos/coredotation

5

it w3.0rg/2004/021skos/coreprefLabel Lebende T y
P Coliections § Exact Matching Concepts e oo culcoretpre s es @B, "

GraphEditors @6 Scope Notes hitp w3, 0rg/2004/02/skoscore#prefLabel Live Animels @3 i i 5

AsSubject s Object

Subject:

hitp/ipur org/dchtermscreated 2023-06-04T07:49:18.566Z. L

hitp:/iwww. w3, 0rg/2004/021skos/core#topConceptOf it

=

Close Matching Concepts

@6 Example
®

Broader Matching Concepts

@e Definitions
®

Narrower Matching Concepts

@6

Related Matching Concepts

@6
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Ensuring SKOS data quality poolparty.

,{ Foreign policy ) |
Y irelated
prefLabel broader ]
related : X
- X [ Development aid J i
reegle:212 | "smart grids"@en | ) /
y broader f
F1tLabel *[ Development cooperation Jg Pragmatism
(a) Overlapping labels in Reegle (b) Related concepts within the same hi- (c) Related concepts within the same
erarchy in the STW Thesaurus hierarchy in LCSH

Osma Suominen, Christian Mader: Assessing and Improving the Quality of SKOS Vocabularies, 2014
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Data validator for SKOS compliance poolparty.

:x a:Concept, A, :B . :A owl:disjointWith :B .
:x a :Concept, :ConceptScheme .

g = GoogleProductTaxonomy .- x:pl*;:p2” . :plrdfsidomain :A. :p2 rdfs:domain :B .
B Arts & Entertainment (3) A owl:disjointWith B.

[l Baby & Toddler (1) Metadata & Statistics Concepts Triples SPARQL topopulat Quality :4;@7' -t

Bl Businoss & Industrial (25 _—

» ELrERe T Gy fagen: __Deta Water ...+ xdcterms:created "2022-11-23T21:24:38.716Z"""xsd:dateTime

B Food, Beverages & Tobacco (3) During data validation, you will not be able to edt the thesaurus, Project Linking and Ontology Management. .
You will be able edit data in these places again after you have saved, imported ot discarded the checked data. *

:x a ConceptScheme.

B Health & Boauty (3) Results (Last Validation on Thu Jun 22 07:25:25 CEST 2023) Ly skos:broader 2. -2 -skos.topconceptof-x
No disjoint classes found. Description ) - . - .

No conflicting properties found. Desciion 1y skos:broader :z. :z skos:narrower :y .

e o e T e T _...-- yowl:deprecated “true”*xsd:boolean .
Concept scheme found. Descrialion © - s -

B Office Supplies (14)
B Religious & Ceremonial (3)
» O

B Sporting Goods (4)

0 .. Lt .. 4 . @y,
: ::ﬁc:s:":;f()z Hierarchical consistency verified. Description ot PR o et ) e X dc.tltle/rdfs.la bel “x @en.
: g e O, DR ' et e w o
B Cornctons et 1y skos:prefLabel “y” .
= No deprecated resources found. Dpscriolion . LT
’ ’ :y skos:prefLabel “y1”@en , “y2”@en .

All concept schemes have a title. Descriotion R

Al labels have language tags. Descrintion

1y skos:prefLabel “’@en .

All concepts have a preferred label (default language) Descioion T e
----------------- 1y skos:prefLabel “y”@en . :z skos:prefLabel “y”@en.

Noemptylabels found. Descipion —.esttTTT
All preferred labels are unique per language. Descipion ettt

1y skos:prefLabel “y”@en, “y’@de.

All concept labels are disjoint. Description
AN VA e WA FE T .... 1y skos:notation :id123. skos:notation rdfs:range :Literal .

PERER A

SKOS collections have the correct "rdf:first" range. Descrobion . .
:x a owl:Collection ; rdf:first :y .

Domain and range for SKOS properties satisfied. Doseripiion

No multiple usage of unique properties. Descriation

------------------------------------------------ 1y :id :id123. :id rdfs:range :Literal ; rdfs:domain :Person .

OOOOOOOOOOOOOOOOOO

Domain and range for custom scheme properties satisfied. Dscription

----------------------------------------------- 1y :id “123” “1234” . :id a :FunctionalProperty .
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Few reflections at this stage.. poolparty.

e PoolParty allowed us to import XLS and created RDF;

e The mapping from XLS -> RDF is done via implicit mappings by
PoolParty.

e Aswedidn’t have much control of it, we ended up with inconsistent
URIsvs skos:notation.

e Despite we can repair them, URIs have to be considered stable and
only change them before ingestion.

e We can alleviate this with explicit and declarative mappings.
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Extracting concepts from text (NLP poolparty.

Display Debug Information
Concepts
Concept Preferred Label Normalized Score Corpora Score Broader Top Related Concepts
Concepts
Guitars 100.0
B Gocoeprocucruonom, 3
» CIITZETTD Musical Instruments 54.0
» CETIETY
13 H H - CIETEID
€ guitar.is a tretite = Shadow C i
. . e e adow Concepts
musical instrument that e —
Dy Concept Preferred Label Normalized Score Corpora Score Transitive Broaders Transitive Broader Top Related Concepts
. . e ... (3 Vool viaing ] Concepts
------- B s srmont  Orchois Accsssos 143
typically has six strings.” ==
” [ icooon & Gonconas 011
g T Free Terms
+ GIEERD
S Term Normalized Score Corpora Score Frequency in Document
[coies 0 ]
i m musical instrument that typically 100.0 1
Upright Basses (0)
I fretted musical 59.0 1
.
P Pary & Comorason ]
e fretted 59.0 1
typically has six strings 53.0 1
musical 50.0 1
instrument that typically 41.0 1
instrument 41.0 1
typically 27.0 1
strings 11.0

Powered by PoolParty Extractor
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Use case: GPT Semantic Search pocmoart)'@

e Letus quickly create a semantic search on guitars based on GPT..
e We take unstructured text of the guitar’s description and annotate it using PP

Extractor;
e Wedirectly store the results to the remote GraphDB using annotate/store API.

...... w

ard = Find your sound Q o . 2
Conrer_ g 8664987952 Signin  cax
TryLessons Used & Vintage v BeginnerGear Financing RiffsBlog More v

M My Store West Springfield .13 Delivery to United States.

Bléins -0 —
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uitars with annotated data in RDF

raredoor
ce3975ff-e70c-4a59-
89e2-5f4elcé1a521

o
ration
Cor o annctationConfiaur™

>
%"“wn,,q,
by,

ba626051-F7c4-4eed- extractedCancept
9967-34b15b803321

b568-c840091d6173

Q 5 GoogleProductTaxonomy @ ahmetia -

001 »
& o001
Types: 0 7o

RDF rank:
0

http:/purlorg/de/terms/created
2023-06-04T18:47:23.794+02:00 *sedateTime

http:/purl.org/dc/terms/description
The Gibson Trad Pro V electric guitar shares the same DNAas a Les
Paul-mahogany body and neck, carved maple top—but it's also a
completely evolved instrument. You'll feel it first: The body is
weight-relieved, making it super comfortable to sling on the
shoulder. The neck has an asymmetrical shape that fits like a glove.
Thanks to the compound radius rosewood fretboard., you'll find it
easier to solo in higher registers. And that's where you'll hear the
difference, too. Gibson loads the Pro V with dual Tradbucker
pickups. The neck position humbucker is underwound for a warm,
organic sound: the bridge is overwound, increasing the output.
Both use Alnico V magnets. Tweak your tones with advanced
electronics. A push/pull performs a coil split or coil tap—it's your
choice via a dip switch in the control cavity. In coil-split mode, the
treble tone push/pull toggles between the inner and outer coils.
The rhythm tone push/pull activates a phase switch, perfect if your
tone pool is filled with deep British blues. The Trad ProV a
tremendous value for players of all stripes. It comes with a
hardshell case.

Main node containing
description of the guitar.

© Semantic Web Company

bas ed-
9961 2
w®
F
ConceptAnnotation § %ﬁ
& %
5 2
%
2
3 Guitars
e
oo
ce3 59-
89 21

Coils

The tagging event can be
written in @ more compact
form using RDF*.

-,
poolparty.

-

(@ woogierToauctiaxonomy & anmew:

ce3975ff-e70c-4a59-8%e2:
5f4e1cé1a521 «

& ce3975ff-e70c-4a59-89e2-5f4eTcs1a521

Types:
ROF rank:
0

http://schema.semantic-web.at/ppx/frequency
3 sdinteger

hitp://schema.semantic-web.at/ppx/score
71,0 xsd:double

da3f7538-06ef-4214-acd3-8095bb1d148d

Tagging event with score and

frequency




Guitars with annotated data in RDF* pocmoartyaa

CONSTRUCT { Q. @ GoogleProductTaxonomy -~ (2 ahmetia
<<?document <http://schema.semantic-web.at/ppx/extractedConcept> ?concept>> <http://schema.semantic-web.at/ppx/score> ?score;
<http://schema.semantic-web.at/ppx/frequency> ?frequency .|

) E
WHERE
{ é
?s <http://schema.semantic-web.at/ppx/extractedConcept> ?concept ;
<http://schema.semantic-web.at/ppx/score> ?score ; >
<http://schema.semantic-web.at/ppx/frequency> ?frequency .
?document <http://schema.semantic-web.at/ppx/conceptAnnotation> ?s . &
' [
keyboard shor
lo RawResponse  PivotTable  Google Chart v
er query results Showing results from 1to 22 of 22. Query took 0.2s, moments &
subject s predicate s object
< http://schema.semantic-web.at/ppx/score *100.Q" xed:double

https://rdfox-integration.poolparty.biz/001
http:/schema.semantic-web.at/ppx/extractedConcept

https:, ion.poolparty.bi: gl sct’ yENn/787
>

< http:/schema.semantic-web.at/ppx/frequency Rt e
https://rdfox-integration.poolparty.biz/001
http://schema.semantic-web.at/ppx/extractedConcept
https://rdfox-integration. poolparty.biz/GoogleProductTaxonomyEn/787

>

< http://schema.semantic-web.at/ppx/score 57105 edoue
https:/rdfox-integration.poolparty.biz/001
http:/schema.semantic-web.at/ppx/extractedConcept
https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/2287

>

< http:/schema.semantic-web.at/ppx/frequency 3+ "xsdinteger
https://rdfox-integration.poolparty.biz/001
http://schema.semantic-web.at/ppx/extractedConcept
https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/2287

>
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Guitars with annotated data in RDF* (viz.

CONSTRUCT {

<<?document <http://schema.semantic-web.at/ppx/extractedConcept> ?concept>> <http://schema.semantic-web.at/ppx/sco

¥
WHERE
{

?s <http://schema.semantic-web.at/ppx/extractedConcept> ?concept ;
<http://schema.semantic-web.at/ppx/score> ?score ;
<http://schema.semantic-web.at/ppx/frequency> ?frequency .

?document <http://schema.semantic-web.at/ppx/conceptAnnotation> ?s .

¥

le Raw Response Pivot Table Google Chart

er query results

<http://schema.semantic-web.at/ppx/frequel

subject ¢ predicate

< http://schema.semantic-web.at/ppx/score
https://rdfox-integration.poolparty.biz/001
http://schema.semantic-web.at/ppx/extractedConcept
https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/787

>

< http://schema.semantic-web.at/ppx/frequency
https://rdfox-integration.poolparty.biz/001
http:/schema.semantic-web.at/ppx/extractedConcept
https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/787

>

< http://schema.semantic-web.at/ppx/score
https:/rdfox-integration.poolparty.biz/001
http://schema.semantic-web.at/ppx/extractedConcept
https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/2287

>

< http://schema.semantic-web.at/ppx/frequency

https://rdfox-integration.poolparty.biz/001

http:/schema.semantic-web.at/ppx/extractedConcept

https://rdfox-integration.poolparty.biz/GoogleProductTaxonomyEn/2287
>

© Semantic Web Company

Q_ [ GoogleProductTaxonomy -~ (2) ahmetia

71Mxsd:double

100~Mxsd:double 1Mxsd:integer
1 I
\ 1
ppx:score ppx:frequency
\ 1
\ /
\ ’
\ ’
\ /
(] ppx:extractedConcept ————————> @)
../001 ../GPT/787

.

ppx:extractedConcept

-

-7 ’
-7 /
ppx:score ppx:frequency
7

’ 1

U 1
v v ./GPT/2287
3Mxsd:integer
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RDF* vs other modelling approaches

Modeling approach Total statements Loading time (min)
Standard reification 391,652,270 524

N-ary relations 334,571,877 50.6

Named graphs 277,478,521 56

RDF-star 220,375,702 34

-,
poolparty.

Repository image size (MB)
36,768
34,519
35146

22,465

https://graphdb.ontotext.com/documentation/10.0/devhub/rdf-spargl-star.html

Daniel Hernandez et al. Reifying RDF: What works well with wikidata?, 2015.

© Semantic Web Company
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https://graphdb.ontotext.com/documentation/10.0/devhub/rdf-sparql-star.html

GPT Semantic Search pocmoart)'@

e Semantic Search as a “smoke test” to check how the taxonomy fits your data;
e Not many hits with GPT, but Guitars are domain-specific;
e GPT can besstill used as an upper taxonomy; - -

We can use the corpus of data to enrich
the taxonomy as a feedback loop
for extraction and search.
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orpus analysis - Composite Al with statistics poolparty.

PROJECT  CORPORA

TOOLS  ADVANCED

MO E ML &SR =2

B Rrimals & P Supplies (2) GuitarCenter @ corpus Search

opus: 2050002 55141340.9990- 64026308007

<

B Apparel & Accessories (8)

Metadata & Statistics Extracted Concepts Extracted Terms Corpus Documents

‘«
>
z

m &
2=
27
] 1
g|&
=18
SH
<

:

ies & Creative Arls (8) Search Terms WS Filter

Search Al -
B Colectivies (11

ring & Wir \akir lios (4)
e e
Magic & Novelties (0)

» QTG Extracted Terms [“setctan [ oot [ i andtoConcopis [l Ao Bkt —

Term Relevance crs - MiS Frequency

ARARAAAR
E§§§
HHHCHUH
3 8g
H g
2
i
s
g
;

£
g
:

& Concertinas (0)

Accessories 1495.44 186.5 0 413

&
&

It
HHS
£
ge

g

=

Compare 562.14 146 0 25764

i
:

455,85 62.167 0 35300

é
&

Price 22359 46625 0 33481

il
aagge
4

Upright Basses

S

Drums 19354 31.083 o 25640 ez
&

&

<
%E
s|e

inCheckoutPromo 257.32 27241 0 12657

H
H
i

Y Party & Celebration (4)
B Baby & Toddlor (11, New 10298 26643 0 25057

Bags 57.01 23313 0 24963

&

‘00, Beverages & Tobacco (3) Bass
Furniture (25)

13237 20722 0 24554

&

Sybersound 137 20433 0 46

&

fealth & Beauty (3}

Luggage & Bags (13) [l 2lslelsle]7]sls]

Boooooooooo

B &8s 8 88 8 8 8 8 &8

fice Supplies (14)
oligious & Ceremonial (3}

ARRRAABAARAAARA
H HHAHEE HE
HHE SR B HHEE
& YO EE X Zlele
HHOYHEHE

s 1 3

= =2

E
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Corpus analysis - Composite Al with statistics poolparty.

i

PROJECT CORPORA TOOLS ADVANGED ? T Upload Documents. X

CTCEhExeoeE=EMa & S A =2

Upoadbocuments  PasieToxt  CrawiWebss  CiwlRSSFesd  GrawiDBpedia
- amm ;
. GuitarCenter @ corpus Search
el bl Proudo URL: SE—
[ rovee s recomors 13
- Mota§ Ssis Exaced orcgs_ ExvecedTom G Docimars
5 el oopn. o
& YD Sea T weirer
» QD Soach N Entorco Corpus Longuage: (3
B coecies 1§ staranse: @
B omrg & ioamsing Spies
-
T =3
Hagic & Novetis (0) (& Website successfully added to corpus.
» GEREIEE) il e ===
B i art Ot Ao 10
B icica s ]
Tom P— ors - ws Frequens -
Hcmordons s Gorio g
D JU— assa s 0 st © 90
» QI "
B2 Elcrons s i 0 >
D concas sz o o 25100 o ©0Q
s - P o 5300 © 90
Prce 2 e o o © @0
—_— s o 25000 © Q0
[ERT— w2 120 o e © 90
N o2se e o e © 90
¥ s sron nan o 24503 © 20
» Bass 13231 20722 0 24554 © 2
» QD il
D Jow— wr 03 o “ © 20
YD
| T + NN A N T ) e
> CEID
» T

Relevance: The Mutual Information Score, the Content Term Score and the term frequency were combined into one score that gives an overall
relevance that is normally a good starting point for going through the list of extracted terms.

Mutual Information Score (MIS): Mutual information (MI) provides information about dependency of variables and can be used to estimate if two
or more consecutive words in a text should be considered a compound term that is formed by those words. The idea is that if words are independent
that they will occur together just by chance. On the other hand, if they are observed together more often than expected, they are dependent and are
candidates for terms. This score ranks multi term phrases higher.

Content Term Score (CTS): Content terms are enriched in documents where they appear, which means they are not the most frequent terms in the
document set. But when they occur in a document they tend to occur very often, which indicates their importance for defining the content of the
document. This score ranks single term phrases higher.

Frequency: The total number of occurrences of a term in the corpus.
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[ ° ‘
Adding recommendations poolparty.

DESCRIPTION

See Also >

[ The Gibson Trad Pro V electric guitar shares the same DNA as a Les Paul—mahogany body and neck, carved maple top—but it's also a completely evolved Thesaurus Similarity >
instrument. You'l feel it irst: The body is weight-relieved, making it super comfortable to sling on the shoulder. The neck has an asymmetrical shape that fits

like a glove. Thanks to the compound radius rosewood fretboard, you'll find it easier to solo in higher registers. And that's where you'll hear the difference,

too. Gibson loads the Pro V with dual Tradbucker pickups. The neck position humbucker is underwound for a warm, organic sound; the bridge is

overwound, increasing the output. Both use Alnico V magnets. Tweak your tones with advanced electronics. A push/pull performs a coil split or coil tap—it's oo vl

No image available Your choice via dp switch i the control cavy. In colspit mode,the treble tone push/pull togeles between th inner and outer cois The rhythm tone

push/pull activates a phase switch, perfect if your tone pool is filed with deep British blues. The Trad Pro V a tremendous value for players of all stripes. It
comes with a hardshell case.

ARTS & ENTERTAINMENT

HARDWARE

INSERT DATA {
GRAPH <...> {

:001 <http://semantic-web.at/recommends> :005

Recommended General Recommender ¥

© Semantic Web Company




Adding recommendations using a SPARQL rule poolparty.

DESCRIPTION

See Also >
Y The Gibson Trad Pro V electric guitar shares the same DNA as a Les Paul—mahogany body and neck, carved maple top—but it also a completely evolved

instrument. You'l feel it first: The body s weight-relieved, making it super comfortable to sling on the shoulder. The neck has an asymmetrical shape that fits
like a glove. Thanks to the compound radius rosewood fretboard, you'l find it easier to solo in higher registers. And that's where you'll hear the difference,
t00. Gibson loads the Pro V with dual Tradbucker pickups. The neck position humbucker is underwound for a warm, organic sound; the bridge is
overwound, increasing the output. Both se Alnico V magnets. Tweak your tones with advanced electronics. A push/pull performs a coil spiit or coil tap—it's
: our choice via a dip switch in the control cavity. In coil-split mode, the treble tone push/pull toggles between the inner and outer colls. The rhythm tone
No image available yagdp Y cokoR LU I0BE & y

push/pull activates a phase switch, perfect if your tone pool is filed with deep British blues. The Trad Pro V a tremendous value for players of all stripes. It
comes with a hardshell case.

Thesaurus Similarity -

ARTS & ENTERTAINMENT

INSERT {
Rule head GRAPH <...> {
?s <http://semantic-web.at/recommends> ?0
Recommended General Recommender ¥ }

WHERE {
@ ## insert logic here ##
## bind ?s
## bind 2o
}

Rule body

© Semantic Web Company




Part lll: The secrets of cooking poolparty.

BBC GoodFood Recipes

Smoked Salmon Spices

Bloody mary scramble. .. Celebration fish platter... Giant smoked salmon ... Horseradish latkes wit. ..
Spice up aavourite breakfast This indulgent platter m These super-sized buckwheat ... Take the classic combination of...

SPARQL 9 recipes

Poached duck’egg wit... Posh prawn & smoked... Smoked fish & potato |... Smoked salmon kedge...
The perfect podched egg, seiv.. Give theA traditional pastyA : Pan-iry potato patties until gold. This kedgeree is totally deliciou...

Superfood scrambled ...
A'scattering of pumpkin seeds, ...

Powered by
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Datalog
e Eachoftheruleisofthe form Head :- Body
e Eachvariableinthe head of each rule must appear in the body of
the rule

e “Negation as failure” using not syntax

[?x, a, :Manager] :- [?x, a, :Person],
[?%x, :worksFor, ?v],
not [?x, a, :Employee].

111
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Datalog example

[?x, a, :Manager] :- [?x, a, :Person],

[?x, :worksFor, ?v],
not [?x, a, :Employee].

ABOX: :ann a :Person ; :worksFor :upc
-> INS :ann a :Manager
inf

INSERT: :ann a :Employee

->, DEL: :ann a :Manager

inf

© Semantic Web Company
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Datalog example (cnt.) poolparty.

[?x, a, :Manager] :- [?x, a, :Person],
[?x, :worksFor, ?v],
not [?x, a, :Employee].

ABOX: :ann a :Person ; :worksFor :upc

RDFox performs

-> INS :ann a :Manager incremental reasoning..

inf

INSERT: :ann a :Employee

->, DEL: :ann a :Manager

inf

© Semantic Web Company
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-,
Adding Datalog rules for “common sense” reasoning Poo/party.

Datalog rules add expressivity on top of |- | [ e
TBox by using negation as failure. e B

i l
' |
' |
' '
' '
' 1
' |
i 1
LP | :worksFor rdfs:domain | :Employee 1
! :worksFor rdfs:range :Department !
. . . Department 1| worksFor | 2 of '
[?X, a, :Manager] :- [?x, a, :Person], P v :
? r) ! || :Department rdfs:subClassOf | :Organisation :
E 1| :Employee isjoi i 8 !
[?x, :worksFor, ?y], o ;
9] . “Marketing” | | = ]
n O X a m p Oye e i+ tjohn foaf:based_near :Vienna 1
. 2 ) o ST, . prit H 1 :john a foaf:Person 1
! » worksFor ! 1 :john foaf:name “John” '
ﬂ E Vienne 3 foaf:name a :DeptName i | sjohn :worksFor :marketing ]
1 foaf:based_near ! H 1
' '
' i [ !
A ' john :marketing . i
! [} 1 ]
D e e e e e o ey '
: LS
table — class table — class table — class '\‘
\
M Employee foaf:Person EmpDept - Department :Department Y
____________ Mo sy
'
attribute attribute propel attribute ro i
—>  property - my ! —>  Properly SELECT* DELETE(..J) |
728 ?
Name foaf:name = :worksFor Name :DeptName WHEF};%{)' - w&gs; & i i
City foaf:based_near| i
(__< ,‘i ~ »| Employees Departments
A id name city | salary EmpDepts id name
1 rJohn’ | *vienna! 2400 eid did 101 [’Marketing
2 Joe’ | ’London’| 2300 1 101 102 | ’Finance’
3 ‘Anna’ | ‘Rome’ | 2700 2 102
= a3 101
3 102
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Use case: Data Validation with Datalog & SHACL

e Ensure consistent project data regardless of the source

e Ifinconsistent, repair the data.

<urn:shapes-inferred>(?s, rdf:type, sh:PropertyShape) ,

<urn:shapes-inferred=>(?s, sh:targetClass, skos:Concept) ,

<urn:shapes-inferred>(?s, sh:path, ?p) ,

<urn:shapes-inferred>(?s, sh:datatype, ?d) :-
poc:1SO142240ntology(?p, rdf:type, owl:DatatypeProperty) ,
poc:1S0142240ntology(?p, rdfs:range, ?d) ,
rdfox:SKOLEM("Shape", ?d, ?p, ?s) .

Create shapes from
Ontology axioms

Datalog rules in
RDFox

Repair using
SPARQL/Update

swcs:DatatypeShape a sh:PropertyShape ;
sh:targetClass skos:Concept ;

sh:path <https://poc.poolparty.biz/ISO142240ntology/fuel>;

sh:datatype <http://www.w3.0rg/2001/XMLSchema#boolean>.

SHACL validation
report

=

© Semantic Web Company
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EQUIP-A7137 - Addto Collction’ © Addto Blackist (9 Addto ExactMatch & Delte Concopt

mmmmmmmm

principle.

DELETE { GRAPH <https://el—capitan.poolparty.biz/Semm

?focusNode ?property ?value }}

INSERT { GRAPH <https://el-capitan.poolparty.biz/Semantics_2021/thesaurus> {
?focusNode ?property ?new }}

WHERE {
GRAPH <urn:report> {
?s sh:sourceConstraintComponent sh:DatatypeConstraintComponent .
?s sh:focusNode ?focusNode .
?s sh:resultPath ?property .
?s sh:value ?value . }

GRAPH <https://poc.poolparty.biz/ISO142240ntology>{ ?property rdfs:range
?range. }

BIND(STRDT(?value,?range) as ?new).
}

-,
poolparty.

Minimal change ;
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Data Validation & Repairs

e Ensure consistent project data regardless of the source
e Ifinconsistent, repair the data.

PIPELINES DPUS MONITOR SCHEDULER SETTINGS

Pipeline: 'Validate and repair pipeline'

Pipeline Designer ‘
List of Available DPUs /N

Vv

[[] only Private DPU Templates

P Type to Filter Tree

R4 Extractors
-
8 CoriveExtractor
B, HTTP APl Request ]
¢
E
S

SPARQL Endpoint Loader SPARQL Endpoint Loader
Validate run_after Repair

Mo Sonn et o

[mEere———

© Semantic Web Company
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[ —

505 8 15014424 Schemo
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Adtionsi information

]

Addtionsi information n fre text s sppicale @
@ mageisampie_image prg
[}

@154

Attachment Speeds (RPHs) P
@mooa

after pipeline run.

d
8

Adtionslnformation i ree text 8 applcable (1

@ imageisampie_image prg

Aghtator Speeds (RPMe)
om0
(]

Amps
o1
(o]

Attachment Sposds (RPMS) ()
@
(]

Business category -
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RDFox recommender poolparty.

- 7
poolparty EDIRDFOX

How can i combine KGs and semantic reasoning as part of my Al strategy into my machine learning to obtain an explainable Al and
improve my data quality

GET RECOMMENDATION

Knowledge graphs X Reasoning X Alstrategy X Machine learning X Explainable Al X Data quality x

Recommended Content A~
How are knowledge graphs related to artificial intelligence? A

Score: 0.39566260121140084
Knowledge graphs are at the core of semantic artificial intelligence. Semantic Al fuses symbolic and statistical Al. It combines methods from machine

Recommender About Imprint

Try it out: https://rdfox-recommender.poolparty.biz/
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https://rdfox-recommender.poolparty.biz/

Architecture poolparty.

Taxonom:!
Managemyent —J Document
Data Sources eee Repositories
OntoChem, Mesh
User Input
| | S ——
PPX APIs Document Splitting
Document/ Page — — 8 3
extraction E i "
i PPX API! PPT APIs
Data Processing l # " #Conwmsmumon
Question extraction through
autocomplete
? Data linking Triplification
ROF data from Metadata Input processin l
g
3 \ extenal source are €= IR yiojification « o . Fiiigerpiiting
o linked o the (activedriectory ID, edit { < 4
documents date, folder structure) N i

"~ RDFox database
( || Storage of RDFox

Data Storage -/ SPARQL Recommendation
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Implementation of tf-idf using Datalog rules poolparty.

<urn:tfidf>(?d, swcs:hasEuclideanNorm, ?euclideanNorm) :-

<urn:data>(?d, ppx:conceptAnnotation, ?x), Normalized Score
AGGREGATE(
<urn:data>(?d, ppx:conceptAnnotation, ?x), for document'

<urn:tfidf>(?x, swcs:hasTfIdf, ?tfidf)

ON 2d

BIND SUM(POW(?tfidf,2)) as ?squaresSum
)
BIND (SQRT(?squaresSum) AS ?euclideanNorm).

tf-idf = tf * idf

<urn:tfidf>(?x, swcs:hasTfIdf, ?tfidf) :-

<urn:data>(?d, ppx:conceptAnnotation, ?x),
<urn:data>(?x, ppx:extractedConcept, ?c),
<urn:data>(?x, ppx:frequency, ?tf),
<urn:tfidf>(?c, swcs:hasIdf, ?idf),

BIND ((7tf % 7idf) AS 7tfidf). Document frequency
(df) per concept
<urn:tfidf>(?c, swcs:hasIdf, ?idf) :-
AGGREGATE(

<urn:data>(?d, ppx:conceptAnnotation, ?x),
<urn:data>(?x, ppx:extractedConcept, ?c)

pii No. of documents.
BINE) COUNT(distinct ?d) AS ?df %
¥

AGGREGATE(

<urn:data>(?d, ppx:conceptAnnotation, ?a) Inverse document

BIND COUNT(distinct ?d) AS ?n

), _ frequency (idf)

BIND ((LOG((?n + 1)/(2df + 1)) + 1) AS ?idf).
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Part IV: The proof is in the pudding!

BBC GoodFood Recipes

Sugar and Sweets Vegan

SPARQL 427 recipes

5-minute mocha pots

Angela's summer pudd.
Angela Nilsen discovers a stun...

Asparagus cream pasta
Making a cream out of the stalk.

Powered by

© Semantic Web Company

This dreamy dessert is ready in...

Almond butter
If you think there's no spread q...

Apple pie cookie kit

This jar of cookie ingredients m..

Aubergine katsu curry
Breadcrumb and shallow-fry au.

Almond, cashew & hon...
A doubleA nutA butter that tast..

Apricot, cardamom & p.
Glamorous and grown up, thes. .

Aussie burgers
The Aussie way to serve burger...

Amaretti affogato
If you're looking for @ lightA and....

Arroz con leche with st
A Spanish-inspired, cinnamon-...

Gy,

D)

o

Avocado & strawberry i...
Replace dairy with creamy avo
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Food recommender demo

BBC GoodFood Recipes

Sugar and Sweets Vegan
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Recipe data model poolparty.

broader ‘ broader . .-
Fish Processed Fish Smoked Salmon

}‘ ,,ag;e

Cream Vegetables

Eggs Butter
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o -,
Architecture poolparty.

| Food rules ‘

Export taxonomy

HeLiS Taxonomy }—v pocﬁ)arty

: Queries for:
il 1. Ingredients & Tags

% L./ Annotated Recipes * Original tags (Sea bass)

* Derived tags (Pescatarian)
2. The recipes

Recipe data: ingredients, tags...
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Concept annotation via Extractor

"4 salmon fillets , "4 lemon slices"
about 200g each, s... " ,,,‘,,‘dvgm——"‘"
\asRecipeing’™ *squeeze fresh
asRec pelr\gredu;m_—’ lemon juice*
hasRecip. S
3sRecipeingredient sy *Ala lemon ,julce
only"

L ]
ConceptAnnotation o
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Derived concepts poolparty.

—‘ Food rules ’

HeliS Taxonomy }—

RDFox runs rules to:

* Simplify the annotations graph Q@;g\ ﬁ ®
* Adding a direct relationship for ingredient ;’

* Follow the broader relationships 9 ~— O @, e B
* Salmon -> Fresh Fish -> Fish il M

* Derive new food related concepts ] ? T 9
* Cheese -> Dairy g,i Bm'

* [NOT] Dairy -> Dairy Free
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° ° [ ‘
Vegan rule using ‘negation as failure’ poolparty.

=

El %o,
. \ MilkAndDairy
ItemsContainingMilk B
“ et

[?recipe, :hasAdditionalToken, :token_vegan] :-
[?recipe, a, :Recipel,
NOT [?recipe, :hasIngredient, ont:MilkAndDairyProducts],
NOT [?recipe, :hasIngredient, ont:Meatl],
NOT [?recipe, :hasIngredient, ont:AnimalFatsAndOils],
NOT [?recipe, :hasIngredient, ont:FishAndSeafood],
NOT [?recipe, :hasIngredient, ont:Eggs]

© Semantic Web Company



Motivation for augmented intelligence poolparty.

e Can we involve taxonomists/ontologists in adjusting the data for
the Datalog rules?

® Can we bring them closer to Al by enhancing decision making with
“human-in-the-loop”?

The idea is to make the entire process more user friendly and at
the same time be able to inspect and change the results...this
requires rewriting the original Datalog rules into more generic ones.
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Benefits of augmented intelligence poolparty.

e Combining PoolParty and RDFox

o Ataxonomist/ontologistis involved directly (human-in-the-loop)
by changing the rules and seeing the impact immediately in the
application;

o Ataxonomist/ontologist would be able to write rules without a
necessity to know and understanding the Datalog syntax;

o Managing Datalog rules would be possible from the same
interface that PoolParty offers to manage taxonomies and
ontologies.
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Approach poolparty.

-
poolparty
".> Vegan T RNEEML &SR
B oy Fogiroment 2 ] 2 -
PR Amrican Toone 0]
CIED @™ D reca R = 5-minute mocha pots t
- C=EEID P oo pon o bt 0 2
~ (T P ciment cave ) @ recioe
Lo 0] Dotete -
WProod ) [ Armond, cashew & honey butter (0) ] mmm
D 3 * RecipeSchema  ® | Amond, rasin & popcor ratmx ) BN
—_— D
= eens = e
o Aimond buter (0) ® Crea
O z ©ou
o coErTITTE o
2 - P saocs 0]
@ P pormgn win oo a s g
T

PREFIX : <http://www.rdfox.com/recipes#>
PREFIX ont: <https://rdfox-integration.poolparty.biz/RecipeOntology/>

<urn:taxonomy>(?item, :hasAdditionalToken, ?tag) :-
<urn:taxonomy> (?item, a, :Recipe),
<urn:taxonomy> (?tag, a, ont:Tag),
NOT EXISTS ?forbidden IN (
<urn:taxonomy> (?item, :hasGeneralIngredientToken, ?forbidden),
<urn:taxonomy> (?tag, ont:mustNotInclude, ?forbidden) /"~\
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Approach (cnt.) poolparty.

e Recipo demo
B3 el Concept Scheme (3) ] Vegan
¥ O ictary Requiroment 2)) @ o =
© s
.
BY Vogatarian (1)

Vegan (0) Details Notes Documents Linked Data Triples Visualization

[ Food (7) ]
- ) SKOS ® RecipeSchema L
(X Recipe (5336)

» mustNotinclude (3
(Y Collections

¥ GraphEditors ® Animal Fats and Oils
® Eggs

®) Fish and Seafood

@ ltemsContainingFattyRedMeat

@ ltemsContainingMilkAndDairyProducts
® Meat

® Milk and Dairy Products

@ Sausages and Cold Cuts

@

Vegan “Tag” in PoolParty using concepts from Food taxonomy via
ont:mustNotInclude relations, specifying what it must not contain.
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Approach (cnt.) poolparty.

T B eg & i

5-minute mocha pots
) Qr——" S
©@ Recie
CONSTRUCT {
Details Notes Documents Linked Data

‘ & & = i prefix : <http://www.rdfox.com/recipes#>

g - prefix ont: <https://rdfox-integration. poolparty.biz/RecipeOntology/>
prefix skos:<http:/www.w3.0rg/2004/02/skos/core#>
prefix tax: <https://rdfox-integration. poolparty.biz/Recipedemo/>
prefix rdfs: <http:/www.w3.0rg/2000/01/rdf-schema#>

ha-pot:
cha-pots

Triples Visualization ?s a skos:Concept ;

Almond & apple tart (0)
Almond & cinnamon rice (0)
i

skos:prefLabel ?newLabel ;
SKOS ® RecipeSch . ;
2 HeclpeSchema 2 :hasIngredientToken 70 ;

hasingredientToken (i) _ :skos:broader tax:5 .

)
Almond & raspberry cruffins (0)
Almond biscuits (0)
Almond butter (0)

tax:5 skos:narrower ?s .
@ Cream
Almond butter, banana, goji berries & ® Dark Chocolate }
Almond crA®pes with avocado & nect: @ WHERE {
Almond meringue with summer berri graph <urn:annotations> { ?s :hasIngredientToken ?0 . }

— ?s rdfs:label ?label .

| Almond-topped mince pies (0) J .

morfd s s ) BIND (STRLANG(?label, “en”) as ?newLabel)
Amalfi salads (0)

Amaranth porridge with green tea & g J

Almond nut butter (0)

Amare

Recipe “5-minute mocha pots” specifying the ingredients via
:hasingredientToken relationships by using concepts from the Food
taxonomy.
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Approach (cnt.) poolparty.

e The new rewritten Datalog rule enables knowledge engineers to
accommodate their input:

PREFIX : <http://www.rdfox.com/recipes#>
PREFIX ont: <https://rdfox-integration.poolparty.biz/RecipeOntology/>

<urn:taxonomy>(?item, :hasAdditionalToken, ?tag) :-
<urn:taxonomy> (?item, a, :Recipe),

<urn:taxonomy> (?tag, a, ont:Tag),

NOT EXISTS ?forbidden IN (

<urn:taxonomy> (?item, :hasGenerallngredientToken, ?forbidden,),
<urn:taxonomy> (?tag, ont:mustNotInclude, ?forbidden)

).
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Approach (cnt.) poolparty.

e We also take broaders into account to preserve correctness:

<urn:taxonomy>(?recipe, :hasGenerallngredientToken, ?token) :-
<urn:taxonomy>(?recipe, :hasIngredientToken, ?token) .

<urn:taxonomy>(?recipe, :hasGenerallngredientToken, ?broaderToken) :-
<urn:taxonomy>(?recipe, :hasGenerallngredientToken, ?token),
<urn:taxonomy>(?token, skos:broader, ?broaderToken) .
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-,
Explain poolparty.

e Useexplaincommand to verify why a fact has been derived
e A courtesy of symbolic-based approach to Al.

Syntax:

explain [shortest] [<max_depth> [<max_rule_inst>]] <fact>

Description: This command explains how a fact has been derived.

annotated text + Recommended Content +
input: text annotated text concept expansion

content explanation
e Content annotation = 2 Semantic expansion g ot I % Recommendation retrlevil - Explanation B =I
= > |=E P |I= % > : i > E@
= = = =
N %
%
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Demo

BBC GoodFood Recipes

SPARQL

© Semantic Web Company

1599 recipes

5-minute mocha pots
This dreamy tis ready in

Almond butter

If you think there's no spread q...

Almond, raisin'& popc. ..
Store this nut, raisin and popco.

Acaraje black-eyed pe.

Create crispy fried patties using.

Almond milk

almond milk to

Alu Paratha
An easy to cook breakfast favor.

\

4
2

& \
KOC'

Ajo blanco
Miriam's easy, chilled almond s.

Almond nut butter
Blitz up your own homemade n.

Amalfi salads

Solo salads for a casual help-y...

-,
poolparty.

Almond & cinnamon rice

Adelicately i pert.

Almond, cashew & hon...
A doubleA nutA butter that tast

Amaretti affogato
If you're looking for a lightA and...




