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THE OBRMPROTOCOL

https://ogp.me/ Now usedalsoby the Google, andmanyother(for
graphsand linkspreview)

Createdby Facebook in 2010

Requiredog:type , og:tite , og:image, og:url
Whenyouwant toadd likesto a socialnetworkyou (uniquelD for thegraph!)
needcleaninformationpage category title,
canonicaURL, image)
Parsingsdifficultd it isbetterto createsimple
schemes Tryit yourself

Onesimpleschemés better thanmany (seebelow) Source of da_tta: |
https://www.imdb.com/title/tt0082971/

ThewholemodelisbasedonRDFESchema

Checkthe dataavailable in thesource
Thecanonicamachinegepresentatiomsin RDFa https://www.opengraph.xyz/
JSONLD andMicrodataare alsosupportted

<html xmins:og="http://opengraphprotacot org/schema/” MRSt O Nt ir/4Purl-0rg OC e rmS/ I AS I FOaF=" D/ NS COM/FOaF /b1 ">
<head>

<title>The Rock (1996)</title>

<meta property=" title" content="The Rock" />

<meta progerty=Yoaitype" content="movie" />

<link rel-"caroniggl" hrefd'nttp://www.imdb. com/title/tt0117508/" />

MW“@W( content="http://ia.media-imds. com/images/rock. jog" />
</head>

</rtnl> Source: FacebodR010), The Open Graph Protocol Design Decis


https://ogp.me/
https://www.imdb.com/title/tt0082971/
https://www.opengraph.xyz/
https://www.scribd.com/doc/30715288/The-Open-Graph-Protocol-Design-Decisions

SCHEMA.ORG

Foundediy Google, Microsoft, Yahoo andandex
(in 2011)

Inspiredby FOAFOpenCycand others

Sharedvocabularyfor structuredlata on the
Internet

Thingsthe mosgenerictype

ThewholemodelisbasedonRDFESchema

Thecanonicamachineepresentatiomsin RDFa
JSONLD andMicrodataare alsosupportted

Tryit yourself

Movieschemahttps://schema.org/Movie

Source of data (one ahanymoviedatabases$:
https://www.imdb.com/title/tt0082971/

Checkhe dataavailablein thesource
https://validator.schema.org/?hl=eGB

Searclresults
https://www.google.com/search?g=Raiders+of+the

+Lost+Ark


https://schema.org/
https://schema.org/Thing
https://schema.org/Movie
https://www.imdb.com/title/tt0082971/
https://validator.schema.org/?hl=en-GB
https://www.google.com/search?q=Raiders+of+the+Lost+Ark
https://www.google.com/search?q=Raiders+of+the+Lost+Ark

WEBEARCH

_ Mae Sodowska-Curiowas  FenchPoish

H . H icist and chemist f; for her pi i
"Thingsotstrings paradigm analogoudo Google  mweans ; Eonocrol o rehousile, S v the flat poros
honored with two Nobel Prizes—in physics and
semantisearch Search TS S
Born: November 7, 1867, Warsaw
Everymung Marie Curle - Wikipedia, the free encyciopeds)
0 wikpodia crgiwik, Marke Curie Died: July 4, 1934, Sancellemoz
Ap p ro aC hp rom Ote dby :::‘ %giﬁyimﬁﬁz%ﬁ s Spouse: Piemre Curie (m. 1895-1906)
Th e G Ooq Ie Knowl ed @ rap h VN;“MOI Children: Iréne Jlo(iot-Cun'e.‘ Eve Curie
S ) ] ne &m;;y:»»ym::: S o Discovered: Radium, Polonium
. Education: Ecole Supérieure de Physi de
It useshttps://schema.org/ sooes Mare Cure- Bogagty - Nobelrzaorg : Ghimie ndusidelles de I Vil de Pars,
. . R R More Marie Curie, née Maria SOSowska, was bom in Warsaw on Noverder 7, 1857, he University of Pari
APIcompliantvith JSONLD QP! introducti)n e s e 0 .S e s s - cacron S
H H .. m&“ for marie curle - Report mages ST :mmw People also search for

Itisusedto generatetherankingsof the most notablentites 2 o

that matchcertaincriteria P26 hows u ﬂ I : ?

Itisusedto fill info inknowledgepanel Fearorn Mare Gure 400 Th Scence o Radoachty s S B Aot PiemoCufe Emest Lous John Dalton

C:mw 3:.‘3.3'.‘;‘:.‘& om v m&:‘mm ,':,,m Einstein Rutherford Pasteur

Now usedalsoby othermajorsearchengines

e.g., Microsoft Bing3(ng Entity Search API

Source: Googl€2012),Introducing the Knowledge Graph: things, not st


http://ushttps:/schema.org/
https://developers.google.com/knowledge-graph
https://www.microsoft.com/en-us/bing/apis/bing-entity-search-api
https://blog.google/products/search/introducing-knowledge-graph-things-not/

SOCINETWORKS

Pascal o o Tg,.
' \ commerce skill
Vl‘\ mle/ "“‘o"" : 0 | S 0 ue
O\ 0o o
. | ) O
o Facebook: AN T
. iy F iy O\ .. . Igor Perisic
0 graphdescribinguserscelebrities | swill ) | ) VP Engineering at Linkedin
p|aCeS movies il N o o San Francisco Bay Area | Internet
. 20 o Database Applications (o] Desktop Publishing Current Linkedin, swissnex San Francisco
0 to connecpeople understandheir 0 Symiony Phane Appication Development O Likedin, Mcrosot, Tum
interestand provide recommendations el o G it s
10 pling Firefox o Send a message View in Recruiter
. . ®) User Friendly
0 LinkedIn: * Oswn e
] ) 0+ mmwg = - — o | i existing skills
0 usersjobs skills etc. o) o b Gl o
Web Projects  yireframing OpenGL " inferred
for targetted advertisingadvanced 10 5 5 -
searchand recommendatiorier ActionScrpt Mt platform
jobspeoplematches RS P— o B ataMining otk dence
- Data Muoloubﬂon Features m Recommender Systems Product Management 0.7471959
fo) o Management 0.71807706
Fundamentals Relational Detabeses O a Data Analysis Consulting 0.67945635
O Web Application Design o fo) Networking 0.6618104
-30 O Supe iPad Bl stausics Nusol.h :)‘(345?’7‘:7(05
i Dosage Researc ).6 2
" i o o Bl Machine Loaming llighd;\t\‘uiluhility 0.6327418
SQL Server Management Studio we EASE o a Analytics I'raining 0.62551045
4 OFoxPro o T
Programming
ORSS o O Bind gam
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Y

Source: Linked(8016),Building The LinkedIn Knowledge Gre


https://engineering.linkedin.com/blog/2016/10/building-the-linkedin-knowledge-graph

COMMERCE

Enterpris&knowledgegraphsare usedby
companiegoncernedvithsellingor renting
goodsand services

Amazon!

Goals to enablemoreadvancedsemantisearchand to
improveproductrecommendations

AutoKnowa suiteof techniquefor automaticallyaugmenting
productknowledgegraphswithboth structurediata and data
extractedfrom free-formtext sourcegseethe image)

TAXONOMY

Grocery

Snacks Drinks

USER LOGS

_
CATALOGUE
e e | i | oo

Product 1 Snacks Cherry
Product2 Candy ? ?
Product3 Candy Choc. Gold

Source: Amazd@020), Building product graphs automatica

CORRECTED
VALUE

PRODUCT KNOWLEDGE GRAPH

Snacks Drinks

Pretzels
Prod. 2

Chocolate Choc. Gold

SYNONYM \



https://www.amazon.science/blog/building-product-graphs-automatically

ooooo?_ 09:41 @ 9% 100%EDs
C O M M E R (‘:Home (2) i o Manage

Typically replies instantly

Take everything you need with pockets, in ever
compartments, and straps in
abundance.

@ -
©
0 eBay ‘ il

0 Graphwithproductdescriptions
and shoppindpehaviourmpatterns Q

0 Goal: to powerShopBot
0 conversationagent

Pre-Owned

$79.99 - Coach Messenger /Computer
r Bag Brown Leather

shopbot.ebay.com
View item

More in Pre-Owned
@ s

= Type a message...

Yeecoapeeas Y Mrenenpesnes’ Yerceommecnes’ Mrreacrececaagrencecanenesens’ Yannicicceqeeananees

Can you show me brown leather Coach messenger bags under $100_?

cost

SourceeBay(2017), '



https://www.ebayinc.com/stories/news/cracking-the-code-on-conversational-commerce/

Experiences in your neighborhood,
Mission District

Mexican bakeries, Chinese take out spots, artisanal donut shops,

ramen restaurants, and lively bars all near Dolores Park
Y - b X *
~ 2o ol e 2 %

A\lr—bnb' Water Sport Team Sport
Placeseventsexperiencesetc. —— e

Usedto recommendtractions —
availablein theneighbourhood Balmy Alley Mural Walk
of a particularhomefor rent Water Polo Jekkd ok 28 reviews

A ,' - y
= &/~ 2
” :
Mexican Food San Francisco ‘j / y) RN
Concept Market -
CULTURE WALK MUSIC LESSON

@ A

® . Welcome to San Francisco Kit Learn to DJ

& Tour. % % % %k % 35 roviews
* % &k k 2 reviews

EXPERIENCES

HOMES La Taqueria Mission District Mission Dolores|

. @ Restaurant Meighborhood Place
« 9/ @

TAGS USERS Ramen Making Misﬂon Apt
ome

@ Experience
‘ ’
NEIGHBORHOODS @

EVENTS

® STUDIO VISIT ART WALK
‘ Mission Art Collective Murals and Latino Food
*hkkd 50 reviews Wk ok ok ok 12 reviews

Lot RESTAURANTS

Source: Spenc&@hang(2018),



https://medium.com/airbnb-engineering/scaling-knowledge-access-and-retrieval-at-airbnb-665b6ba21e95

COMMERCE

Uber!

Graph focusedn food
andrestaurants

Goal: offer semantisearch
and recommendatiorier people
whodo notknowexactly what
theywant toeat

Query Expansiorséethefigure):
oranTanNoodled expandsto
threequerieghat furtherretrieve
a set ofrelevantrestaurant

subCategoryOf

countryOfOrigin

subCategoryOf subCategoryOf

subCategoryOf

Source: Ubgi2018),

Context 1 Context 2 Context 2
Queries: Spicy food Tanfan Noodle Little Sbechuan Chinese
Restaurants: HunanMoodle House | | Szechuan15-Chelsea . | Jian Bing Man - Flation
Related query results
Expanded queries
Szechuan 15 - Chelsea
Little Szechuan La Vie En Szechuan - Flatiron
Original query Dim sum palace
Tan Tan Chinese / Kung Fu Kitchen - 610 8th A
M M =
Noodle \ ung Fu Ve
Jian Bing Man - Flatiron
Spicy Food \ Hunan Noodle House

Chongging Xiao Mian



https://eng.uber.com/uber-eats-query-understanding/

QUERANG UAfcsﬂf;ﬁfgzﬂe




Give me control of a database query language,
and | care not who makes its engine

-- George Anadiotis

Source: GAnadiotig2018),Ba



https://www.zdnet.com/article/back-to-the-future-does-graph-database-success-hang-on-query-language/

EVOLU DENRARPKHIERANGUAGES
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SourceR.Anglesand C. Gutierre£2018), An Introduction to Graph Data ManageminGraph Data Management, pp.-B2, Springer.


https://doi.org/10.1007/978-3-319-96193-4_1

GRAPMERANGUAGES

Drectad Edge-LabelledGraphs Property Graphs
SPARQL (for RDF) Gremlin(for Apache TinkerPgp

Cypher(by Neo4j)Y openCyphelsince2015)

GQL GraphQuery Language) 1SO standard
published in 2024



https://tinkerpop.apache.org/
https://opencypher.org/
https://www.gqlstandards.org/
https://www.gqlstandards.org/

/I What are the names of Gremlin's friends ' friends ?
g.V(). has(" namé,"” gremlin "). // get the vertex with name"gremlin "

GREMLIN

out(" knows"). /I traverse tothe people that Gremlin knows
out(" knows"). /I traverse tothe people those people know
values (" name) I/l get those people's names

In SPARQL?

ForApache TinkerPo(Graph Computing
Framework)

GroovyJava-based nativesupportalsofor
otherlanguages C#, JSPython  é

/I What are the names of the projects created by two friends ?

Graphtraversallanguage g.V(). match(

as("a").out(" knows").as("b"), /I there exists some "a" who knows "b"
Sequencce)f stepson j[_he datastream as("a").out("  created ").as("c"), /Il there exists some"a" who created "c"
(a) mapstep pbjectsY streamtransformatiohn as("b").out("  created ").as("c"), /l there exists some"b" who created "c"
(b) fi|ter-step (‘emoveobjectsfrom thestrean) as("c").in(" created "). count (). is (2) //the "c"was created by 2 people

). select ("c").by(" namé) // get the nameof all matching "c" projects

(c)sideEffectstep Computestatistics
In SPARQL?


https://tinkerpop.apache.org/

CYPHER

Developedfor Neo4j, butnowdrivenby
the communitfopenCypher

Remotexecutiorby CypherREST API o Relationship

MATCH (:Person { name:"Dan"}) -[:LOVES]-> ( whom ) RETURN

Syntaxbasedon ASCII art I . —
// node LABEL PROPERTY VARIABLE
(variable:Label {propertyKey :' propertyValue '})

/I relationship

- [ variable:RELATIONSHIP_TYPE] - > In SPARQL?

/I Cypher pattern

(nodel:LabelA) -[rell:RELATIONSHIP_TYPE]->

(node2:LabelB)

Docshttps://neo4j.com/developer/cypher/

Keywords

MATCHsearch pattern (WHERE in SPARQL)
WHEREdditional constraints (FILTER in SPARQL)
RETURNsomething (SELECT in SPARQL)


https://neo4j.com/developer/cypher/

GQGRAPMERANGUAGE

Extended by

- Create, Read, Update, Delete
Academia _— - Complex path expressions
GXPath T - Configurable match semantics

Onelanguageto rulethemall - Construct & project graphs
Extended by - Composable (views, omnigraphs)

(i.e.,anISO standardimilarto Acaderia : - Catalog

RPQs - Schema

SQL forrelationaldatabase$ (Reguiar

—  Roadng gapvs_ A7~
Work startedin 2019. Standard | o
publishedn 04.2024 Comosave

- RPQs with data tests (node & edge properties)

Reading graphs
Complex path expressions

[ - [
P
s

Cypheras astartingpoint!

N e 04j Reading graphs

Cypher

Formoredetalils see
https://www.gglstandards.org/

CRUD
Catalog

Construct & project
Composable
Views/omnigraph

Mamed graphs
Catalog
Schema

- Create, Read, Update, Delete (CRUD) S
Reading graphs\\ :

o] \_\ a ! Views/omingraph
Academia | damed graphs
STRUQL - Create, Read _ | Y Complex path expressions
- Advanced complex path expressions ~
- Construct & project graphs S

Tigergraph

- Composable

Academia Construct & project graphs
Regular Composable
Queries .

SourceELWG(2019), Existing Language

GSQL



https://www.gqlstandards.org/
https://www.gqlstandards.org/existing-languages

PROPERTY GRNE%j;:J;@gbfk@l




PROPEERAPHS

Labelsand property-valuepairscanbe
associatedvithnodesand edges

Notyet standardised
(available in populargraph databases
but particularimplementationsay differ)

More intuitiverepresentationbutrequiresmore
intricatequerylanguagesformalsemanticand
inductiveechniques

fro

(—33.4\5) (—’70‘66) ) \ ( 18, 48) ( 70.33)

mode company

lat long

type

Iat Iong

(Flight (LATAM)

mode company type

4 from
Capital City LA381

(a) Del graph

é

LA380 : flight

(Santiago : Capital Cit}D company— LATAM (Arica : Port City)
[ -
| lat = -33.45 , lat = -18.48 :
I long = —70.66 La28) s flisht | long = —70.33 ,
N e e - Al S

, company = LATAM |

(b) Property graph

Source: AHogan et al. (2022)nowledge GraphsACM Computin§urveys54(4), pp. 137.


https://doi.org/10.1145/3447772

< Toppuadrant~Property Graph vs RDF Knowledge Graph

Property Graph Knowledge Graph

IDs are internal to a graph database, user has no control IDs are global - URIs, meant to be under users control to
over them. enable combining different graphs
Properties are literal values. They are fundamentally (‘:anomcal strfxcture. Every.thmg ” stor.e das nodt.es andl
: ; : links connecting them. A literal value is a node like any
different from nodes and relationships. : L .
other. Property is any link —to a resource or a literal.
@ Copynght 2020 TopQuadrant Inc. Slide 14

SlidefromKnowledge Graphs vs. Property Gragpakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

© TopQuadrant~ Property Graph vs RDF Knowledge Graph

@
Property Graph Knowledge Graph

IDs are internal to a graph database, user has no IDs are global — URIs, meant to be under user’s control to
control over them. enable combining different graphs.

Properties are literal values. They are fundamentally Canonical structure. Everything is stored as nodes and
different from nodes and relationships. links connecting them. A literal value is a node like any

other. Property is any link - to a resource or a literal.

Schema (semantics of data) is not a part of the graph. Rich schemas, including rules are a part of the graph.

@ Copynght 2020 TopQuadrant Inc. Slide 19

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

< TopQuadrant® “Schema” as part of a Knowledge Graph
), -

ex:directed kidata:
= )
rdftype

rdf-type

schema: schema:
. v

schema:
givenName
A League of
rown | (Tom) (o)

@ Copynght 2020 To de 15

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

< TopQuadrant® “Schema” as part of a Knowledge Graph

birthDate
A League of
Their Own (7om)

@ Copynght 2020 To de 16

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

" TopQuadrant® Property Graph vs RDF Knowledge Graph

Property Graph Knowledge Graph

IDs are internal to a graph database, user has no control  IDs are global — URIs, meant to be under user’s control to
over them. enable combining different graphs.

Properties are literal values. They are fundamentally Canonical structure. Everything is stored as nodes and links
different from nodes and relationships. connecting them. A literal value is a node like any other.

Property is any link - to a resource or a literal.

Schema (semantics of data) is not a part of the graph. Rich schemas, including rules are a part of the graph.

Each relationship (link or arch) uniquely identifies “node IDs of properties (links) are re-used. Thus, they do not
- link = node” combination. Relationships can be uniquely identify a “node - link - node” combination that

annotated with additional facts, but properties can’t be. usesit. There is a way to give these triples identity. Any
triple can be annotated with additional facts.

@ Copynght 2020 TopQuadrant Inc. Slide 22

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

Q—Q.,omdmt,.Property Graph vs RDF Knowledge Graph

Property Graph Knowledge Graph

IDs are internal to a graph database, user has no control IDs are global — URIs, meant to be under user’s control to

over them. enable combining different graphs.

Properties are literal values. They are fundamentally Canonical structure. Everything is stored as nodes and links

different from nodes and relationships. connecting them. A literal value is a node like any other.
Property is any link - to a resource or a literal.

Schema (semantics of data) is not a part of the graph. Rich schemas, including rules are a part of the graph.

Each relationship (link or arch) uniquely identifies “node — IDs of properties (links) are re-used. Thus, they do not uniquely

link — node” combination. Relationships can be annotated identify a “node — link - node” combination that usesit. There is

with additional facts, but properties can’t be. a way to give these triples identity. Any triple can be annotated

with additional facts.

Changes in the graph design require restructure/re-load of Graphs can evolve and changes in the design can often be
the data and changes to all impacted queries. done with minimal impact on existing data and queries.

Product-specific query languages, variants of Cypher, Query standard — SPARQL. Increasingly, GraphQL support. In
increasingly, GraphQL support, introspection not integrated EDG: introspection and auto-generation of GraphQL Schemas.

@ Copynght 2020 TopQuadrant Inc. Side 30

SlidefromKnowledge Graphs vs. Property Gragpakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

 TopQuadrant™ Property Graphs:
How to add information to a “property” value

“Name” White Plains ‘ label: Location
“Population” 58811 label: City
“Name” White Plains : :
“Population” | ¢— —> s
(58811, 56853)

Can we say what year is the population for?

@ Copynght 2020 TopQuadrant Inc. Slide 23

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

TopQuadrant™ Property Graphs:
How to add information to a “property” value

Can’t be done. Must turn a “property” into a relationship

“Name” White Plains label: Location
s label: City

. F
WCs ”Size” 56853 v 2
sl ¢ ey g '202!: Population “Year” 2010 }‘_—w_}
“Year” 2018 AR 0 y

@ Copynght 2020 TopQuadrant Inc. Slide 24

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

TopQuadrant™

Property Graph vs RDF Knowledge Graph

Property Graph Knowledge Graph

IDs are internal to a graph database, user has no control
over them.

Properties are literal values. They are fundamentally
different from nodes and relationships.

Schema (semantics of data) is not a part of the graph.

Each relationship (link or arch) uniquely identifies “node —
link — node” combination. Relationships can be annotated
with additional facts, but properties can’t be.

Changes in the graph design require restructure/re-load of
the data and changes to all impacted queries.

Product-specific query languages, variants of Cypher,
increasingly, GraphQL support, introspection not integrated

No standard serialization for export.

) gt e et A

IDs are global — URIs, meant to be under user’s control to
enable combining different graphs.

Canonical structure. Everything is stored as nodes and links
connecting them. A literal value is a node like any other.
Property is any link - to a resource or a literal.

Rich schemas, including rules are a part of the graph.

IDs of properties (links) are re-used. Thus, they do not uniquely

identify a “node — link - node” combination that uses it. There is
a way to give these triples identity. Any triple can be annotated

with additional facts.

Graphs can evolve organically. Changes in the design can often
be accomplished with minimal impact on existing data and
queries.

Query standard — SPARQL. Increasingly, GraphQL support. In
EDG: introspection and auto-generation of GraphQL Schemas.

Standard serializations supported by all products -
RDF/XML, Turtle, N3 and JSON-LD formats.

SlidefromKnowledge Graphs vs. Property Grapakk by IrenePolikofffrom TopQuadran{2020).


https://www.slideshare.net/Dataversity/slides-knowledge-graphs-vs-property-graphs

RDF 1A2K_.ARDF*)

Propertieonedgesfor RDF

Reducethe mismatcbetweenLinkedData
(basedon RDF) anBropertyGraphs

Usefule.g., forrepresentingemporalcontext
(whenthe particularproperty wastrue)

Stillunderdevelopment by theommunity
for moredetailsseethe dedicated pagg RDF?)
and currentworkingdrafts of the RDF 1.2 spec

) —si )

valid from  singleton

A
subject  predicate object/'

g Y Ve RN

(a) RDF Reification

valid from  value

(b) n-ary Relations (c) Singleton properties

Fig. 9. Three representations of temporal context on an edge in a directed-edge labelled graph.

Santiago - Arica
e:flight

| valid from = 1956

_________

[mgh»]

[P TS
el lvalld from¥-{ 1956

(a) Named graph

(Smiago: gt i) s - (956)

(c) RDF*

(b) Property graph

Fig. 10. Three higher-arity representations of temporal context on an edge.

. . [ e " & s
G: (ED1s EID17 EID18 Q: (Santiago }~flight-»-{ city }<-city— Zevent
city cit = city

Y
{[123, 130]} {[276, 279]} {[150, 152]} 2city context
. flight A flight Y G —
Arica = 11 125], 1200, 365]) Santiago ([, 120], [220, 3651} > Punta Arenas Arica  {[123, 125], [276, 279]}

Fig. 11. Example query on a temporally annotated graph.

Source: AHogan et al. (2022)nowledge GraphsACM Computin§urveys54(4), pp. 137.


https://w3c.github.io/rdf-star/
https://w3c.github.io/rdf-primer/spec/
https://doi.org/10.1145/3447772

THERE
NO SINGLE
DEFINITION

James (1992)"A knowledgegraphisa kindof semantic
network... One of thessentiatlifferencesbetween
knowledgegraphsand semantieetworkssthe explicit
choice ofonlya few typesof relations

Zhang(2002): "A newmethodof knowledge
representationjwhich belongsto thecategoryof

semantioetworks. Iprinciple thecompositionf a
knowledgegraphisincludingconcepttokensand typeg
and relationshigbinary and multivariaterelation"

SinghalGoogle, 2012):"A graphthat understandseal-
world entitiesand theirrelationship$o oneanother
things notstrings

EhrlingeandWo13 (2016): "A knowledgegraph acquires
and integratesnformationnto an ontologyand appliesa

reasoneito derive newknowledgé

Columbia Universi{g019): "Anorganizedand curated
set offactsthat provide supportfor modelsgo understanc

the world'
SourceMike Bergmalit2019), A Common Sense View of Knowledge Gra


https://www.mkbergman.com/2244/a-common-sense-view-of-knowledge-graphs/

A specifidanguageor data modej suchas RDF,
concepgraphs or OWL,isnotrequired

No specificschemadr formallogicisrequired

W H A‘I‘_I EY Typesor type classificatioare notrequired

Neitherinstancesorattributes norconceptsnor

A R OT specifiarelationsare required but oneor two is

A specificscopebroad or narrow isnotrequired

Statements theknowledgegraph neednot be
@riples) buttheydo needto be someform of
knowledgeassertion

SourceMike Bergmalit2019), A Common Sense View of Knowledge Gra


https://www.mkbergman.com/2244/a-common-sense-view-of-knowledge-graphs/

KNOWLEIRMNPH

Sq wecango backto ourdefinitionfrom Knowledgéraphs101...

Knowledgean

raphisa graph of data intendedto accumulate

and conveyknowledge of the realworld, whosenodes
represententitiesof interestand whoseedgesrepresent
potentiallydifferent relationsbetweentheseentities

Definition by: AHogan et al. (2022Xnowledge GraphsACM Computin§urveys54(4), pp. 137.


https://doi.org/10.1145/3447772

SEMAl\sECARAmBECOMMENquN@psearch




6. Advanced Knowledge Graph Applications / 6.5 Semantic Search \! (IT

The Information Retrieval Dilemma

(: FIZ Karlsruhe

Leibniz Institute for Information Infrastructure

e Different words/expressions for the same concept ‘
(synonyms, metaphors, paraphrases,...) "

.i. i‘('. "\ M v(, i |
, “ F 3 ‘ £
c £ P e icost il

Slidefrom

rbyg prof. Harald Sack& MehwistAlam(openHRI2020).


https://open.hpi.de/courses/knowledgegraphs2020

6. Advanced Knowledge Graph Applications / 6.5 Semantic Search \! (IT

The Information Retrieval Process

(: FIZ Karlsruhe

Leibniz Institute for Information Infrastructure

Evaluation

pmma User Interaction Ranking

Retrieval

Process

--------------------- Document |- ——— -
Store Indexing

Process

mmma 1ext Acquisition Index Creation

Text
Transformation

[1]

Knowledge Graphs 2020, Prof. Dr. Harald Sack & Dr. Mehwish Alam, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology

Slidefrom Knowledge Graphs courbg prof. Harald Sack& MehwisAlam(openHRI2020).


https://open.hpi.de/courses/knowledgegraphs2020

6. Advanced Knowledge Graph Applications / 6.5 Semantic Search ﬂ (IT
Knowledge Graph Supported Retrieval Process

6 FIZ Karlsruhe

Leibniz Institute for Information Infrastructure

Evaluation

User Interaction »p Ranking

Retrieval

Process
----------- Document ——— e ——
Store Indexing

; Process

Text Acquisition ' Index Creation

Text

Transformation
Knowledge Graphs 2020, Prof. Dr. Harald Sack & Dr. Mehwish Alam, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & Karlsruhe Institute of Technology

[1]

Slidefrom Knowledge Graphs courbg prof. Harald Sack& MehwisAlam(openHRI2020).


https://open.hpi.de/courses/knowledgegraphs2020

6. Advanced Knowledge Graph Applications / 6.5 Semantic Search

Knowledge Graph Supported Retrieval Process

® Prerequisite:

KIT

Karlsruher Institut far Technologie

C FIZ Karlsruhe

Leibniz Institute for Information Infrastructure

Document Annotation with explicit semantics, e.g. semantic entities

On August 5, 1930, American astronaut | Neil Alden Armstrong | was born, the first person to walk

_fs

on the . He was also an
Moon Neil Armstrong

professor . Armstrong Was missia Neil Alden Armstrong (August 5, B
1930 - August 25, 2012) was an

Armstrong’s Youth and Edut American astronaut and the first
person to walk on the Moon. He

Neil Armstrong was bornin Augla birth year 1930

an an auditor for the Ohio stat( death year 2012
Armstrong experienced his first| death place Cincinnati
Trimotor . Armstrong  attended | ¢ypne
Wapakoneta airfield . In 1947 , 3 occupation
Purdue University , funded the H|

followed by three years of service

NASA
Naval aviation

death place Ohio

test pilot, and university
In landing , in July 1969 .[4]

Stephen Koenig Armstrong,
Already at the age of five,
her took a ride in a Ford
hg lessons at the grassy
aeronautical engineering at
i to two years of study,

n of the final two years of

the degree . Armstrong ‘s call-up from the Navy arrived in 1949, requiring him to report to Naval
Air Station Pensacola for flight training to qualify as Naval Aviator in 1950 . Armstrong served in
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