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LOD PRINCIPLES (SHORTENED)

There are RDF-based public data sources (triplestores, semantic wikis,
RDFa markup, files; see previous lectures)

There are cross-URIs (see LOD principles and 5-star system)

There are libraries that facilitate (semantic) web programming (see previous
lectures)

The natural follow-up is to make applications that combine various sources and
somehow process them for users — we call them mashups!



MASHUPS AS A PART OF THE WEB

Social Web

Internet of

Things Real-time Web

Programmable
Web Web

Web of Things

Source: B. Endres-Niggemeyer (201 3), The Mashup Ecosystem in Semantic Mashups (Springer).


https://doi.org/10.1007/978-3-642-36403-7_1

SIMPLE USE CASE

Download the data from the Wikidata
Combine them with the included Wikipedia links

Show the results as a simple HTML

Try it here
(part of the Knowledge Graphs course by prof. Harald Sack & Mehwish Alam; openHPI, 2020)



https://colab.research.google.com/drive/1bPd7WNHJudhfWkGeWLZbLd80Ajjjacrs?usp=sharing
https://open.hpi.de/courses/knowledgegraphs2020
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MASHUPS IDEA
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Source: B. Endres-Niggemeyer (201 3), The Mashup Ecosystem in Semantic Mashups (Springer).


https://doi.org/10.1007/978-3-642-36403-7_1

STANDARDS

Mashups live on standards.

Mashups integrate existing web resources

and draw new services out of them.

Source: B. Endres-Niggemeyer (201 3), The Mashup Ecosystem in Semantic Mashups (Springer).


https://doi.org/10.1007/978-3-642-36403-7_1

WHICH (?) STANDARD WHEN (?) FOR DOING WHAT?

Purpose Standards
Web How to draw resources from the web or write the HTTP and TCP/IP, REST, GraphQL,
communication data to the server? SOAP, RSS/Atom, XMPP
Data Formatting schemes, syntaxes or protocols General: HTML, XML, JSON, CSV
organization to assure proper interpretation of the resources Specific: RDFa, RDF /XML, JSON-LD, OWL/XML, Turtle

MIME types registered by IANA (Media Types)
PDF, images, video and more...

Content types  The web is widely text-based. But there is more...

Web queries Search is a frequent mashup activity! SQL, SPARQL

H ) ) hf T o ..

. uman Good design is good business (IBM) Search for guidelines specific for your application and
interfaces target users

Based on B. Endres-Niggemeyer (201 3), Mashups Live on Standards in Semantic Mashups (Springer).


https://www.iana.org/assignments/media-types/media-types.xhtml
https://doi.org/10.1007/978-3-642-36403-7_2

WHICH (?) STANDARD WHEN (?) FOR DOING WHAT?

HOW STANDARDS PROUIFERATE:

(462 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE. ARE
|4 COMPETING
STANDPRDS.

1?7 RiDlculoLs!

WE NEED To DEVELOP

ONE UNIVERSAL STANDARD

THAT COVERS EVERYONES
USE CASES. YERH!

SOON:

SITUATION:
THERE. ARE
|5 COMPETING
STANDPRDS.

ource:


https://xkcd.com/927/

SIMPLE BOOK MASHUP

<component>
Book Mashup TEEeT, <component>
RDF Browser APl Amazon
<provided interfaces>
A SET HTTP GET
<component>
<required interfaces> G{:JP?IE ] G F: B
RDF Crawler Amazon AP oogle Base
Google API
Search for books: Wweaving the web Go

Note: You can use an RDF-aware user agent (e.g. Browser) to explore the RDF based Linked Data (Metadata) associated with each.

The Web That Has No Weaver : Understanding Chinese Medicine
Ted Kaptchuk
«§ http://www4.wiwiss.fu-berlin.de/bookmashup/books/0809228408

Diane Fitzgerald's Shaped Beadwork: Dimensional Jewelry with Peyote Stitch (Beadweaving Master Class Series)
Diane Fitzgerald
«J http://mww4.wiwiss.fu-berlin.de/bookmashup/books/1600592775

<4
1o

o/
A

Weaving the Web: The Original Design and Ultimate Destiny of the World Wide Web
Tim Berners-Lee

o http://www4.wiwiss.fu-berlin.de/bookmashup/books/006251587X

I

Source: B. Endres-Niggemeyer (201 3), The Mashup Ecosystem in Semantic Mashups (Springer).


https://doi.org/10.1007/978-3-642-36403-7_1

MASHUP QUALITY
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Source: C. Cappiello et al. (201 1), A Quality Model for Mashups in ICWE 2011: Web Engineering (Springer).


https://doi.org/10.1007/978-3-642-22233-7_10

MASHUP QUALITY

<component id="googlemaps" name="GoogleMaps"
description="Geolocalization service.">
<operation name="centerMap” description="."
similarity-meaning="CenterMap"
similarity-verb="center" similarity-object="map">

<param name="latitude" description="Latitude"
direction="input" type="xsd:decimal”
similarity-meaning="Geography.owl#Latitude"/>
<param name="longitude" description="Longitude"
direction="input" type="xsd:decimal"
similarity-meaning="Geography.owl#Longitude"/>
</operation>

<event name="positionOnClick" description=".."
similarity-meaning="ProvidePosition"
similarity-verb="provide" similarity-object="position">

<param name="latitude" description="Latitude"
direction="input" type="xsd:decimal”
similarity-meaning="Geography.owl#Latitude"/>
<param name="longitude" description="Longitude"
direction="input" type="xsd:decimal”
similarity-meaning="Geography.owl#Longitude"/>
</event>

<qualityAttributes>
<reputation>1</reputation>
<languages>
<language>javascript</language>
</languages>
<dataFormats>
<dataFormat>JSON</dataFormat>
<dataFormat>XML</dataFormat>
<dataFormat>VML</dataFormat>
<dataFormat>KML</dataFormat>
</dataFormats>
<security>no authentication</security>
<timeliness>0.9</timeliness>
<accuracy>0.9</accuracy>
<completeness>0.8</completeness>
<availability>1</availability>

</qualityAttributes>

basic quality features

Source: B. Endres-Niggemeyer (201 3), The Mashup Ecosystem in Semantic Mashups (Springer).


https://doi.org/10.1007/978-3-642-36403-7_1

S 0 M E I D E AS People are doing them!




GETHERE: AR NAVIGATION
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Source: K. Kutt et al. (2017), Semantically Enhanced Navigation System Using AR in MCSS 2017 (Springer).


https://doi.org/10.1007/978-3-319-69911-0_5

GETHERE: AR NAVIGATION
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Source: K. Kutt et al. (2017),

in MCSS 2017 (Springer).


https://doi.org/10.1007/978-3-319-69911-0_5

JLAN.E.: TRAVEL RECOMMENDATIONS
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Source: K. Kutt et al. (2021), ice- i i in ICCS 2021 (Springer).



https://doi.org/10.1007/978-3-030-77967-2_31

PERSONAL HEALTH MASHUP
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Source: K. Tollmar et al. (2012). Mobile health mashups in: IEEE Pervasive Health.


https://doi.org/10.4108/icst.pervasivehealth.2012.248698

SENSORY MAPS

WoTKit: A Lightweight Toolkit for the Web of
Things

Sensory Data, Web Data and Mashup Data
combined together and visualised on the maps

Internal Sensor Model to combine all the data
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Source: M. Blackstock & R. Lea (2012). WoTKit: A Lightweight Toolkit for the Web of Things


https://webofthings.org/wot/2012/papers/Pervasive_WoT2012_Paper5.pdf

MAP MASHUPS

Capitol of Punk L.A. graffiti map

Communitywalk Build This Map J Map Settings ] Share / Export

Map Linkto this Map Code Snippets Gooale Earth
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Source: C. Brennan-Horley. Map Mashups: A Primer


http://www.culturemap.org.au/node/995.html

BLACK SWAN

Mashups do not have to be limited to
aggregation.

Data may be further processed and new
knowledge can be generated.

Extraction Analysis

WWw
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Rule Detection

y

Pruning

Source: Architecture | Black Swan Events


http://blackswanevents.org/?page_id=179

generate card("Robert Lewandowski™) generate card(input("Provide player nane \n"))
IPython.display HTML( 'player. html') IPython.display HTML( 'player . html')

PLAYER CARDS

FIFA World Cup 2022: player data (from FW

Kaggle dataset) combined with player- and — SV?
country-related dataq, e.g., photo, flag (from — =
Wikidata) - :
Mashup from Semantic Internet course, —s -
edition 2022/2023 B SVANDOWS ,
2 NOG 1 NOA LIONEL MESSI
0 YCN 0 RCN
4 TGP 360 TPM feo0 e
1YCN 0 RCN
7 TGP 690 TPM

A
=2

NOG - Number Of Goals  NOA - Number Of Assists g
YCN - Yellow Card Number RCN - Red Card Number R

TGP - Total Games Played TPM - Total Flayed Minutes NOG - Number Of Goals ~ NOA - Numbar OFf Assists

YCN - Yellow Card Number RCN - Red Card Number
TGF - Total Games Played TPM - Total Flaysd Minutes



v

- Castles in Poland

i

[

Pieskowa Skata
castle in Poland

CASTLES

o Show pictures and places for castles located in
a country provided by the user (combination of
Wikidata and Geonames)

O Mashup from Semantic Internet course,
edition 2023/2024

Bedzin Castle
building in Bedzin, Poland
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YOU KNOW SOME ALREADY

https://query.wikidata.org/spargl — Wikidata http://spargl.uniprot.org/ — Uniprot (Bleeding-edge
KnowledgeGraph for Bioinformatics)

http://dbpedia.org/spargl — DBpedia

https://spargl.nextprot.org — neXtProt (Bleeding-edge
KnowledgeGraph for Bioinformatics)

https://yago-knowledge.org/sparql/query —
YAGO (A general knowledge about people, cities,
countries, movies, and organizations) https://spargl.rhea-db.org/spargl — Rhea reactions
data (Bleeding-edge KnowledgeGraph for
Bioinformatics)

http://www.linked-neuron-
data.org:8890 /spargl — Linked Brain Data

https://spargl.orthodb.org — OrthoDB genetics data
(Bleeding-edge KnowledgeGraph for Bioinformatics)

https://spargl.omabrowser.org/spargl — OMA
(“Orthologous MAtrix”) genomics data (Bleeding-edge
KnowledgeGraph for Bioinformatics)



https://query.wikidata.org/sparql
http://dbpedia.org/sparql
https://yago-knowledge.org/sparql/query
http://www.linked-neuron-data.org:8890/sparql
http://www.linked-neuron-data.org:8890/sparql
http://sparql.uniprot.org/
https://sparql.nextprot.org/
https://sparql.rhea-db.org/sparql
https://sparql.orthodb.org/
https://sparql.omabrowser.org/sparql

STARTING POINTS

LOD Cloud DataHub
https://lod-cloud.net/ https://datahub.io/
Short description of datasets A rich set of datasets
and their interlinks collections

Grouped into smaller sub-
clouds


https://lod-cloud.net/
https://datahub.io/

GEOGRAPHICAL DATA

LinkedGeoData GeoNames
hitp: //linkedgeodata.org/ http: //www.geonames.org/
Based on OpenStreetMap One of the biggest LOD datasets
Interlinked with DBpedia and Interlinked with DBpedia

GeoNames


http://linkedgeodata.org/
http://www.geonames.org/

SOME INTERESTING DATASETS FROM LOD CLOUD

Europeana — European cultural heritage library (images, texts, sounds, videos, ...); do you remember
Europeana URI from Mona Lisa RDF? Interlinked with GeoNames, Wikidata, DBpedia

DBTune.org Musicbrainz — information about artists and CD tracks; linked with DBpedia

EventKG — information about historical events (extracted from Wikidata, DBpedia and YAGO); useful
for timeline generation; linked with DBpedia and Wikidata

BabelNet — a multilingual dictionary; provides information about, e.g., term definition
or narrower /broader terms; linked with DBpedia


https://pro.europeana.eu/page/sparql
https://lod-cloud.net/dataset/dbtune-musicbrainz
https://eventkg.l3s.uni-hannover.de/
https://babelnet.org/guide

OTHER NOTEWORTHY DATASETS

KBpedia — general encyclopediae = a description of "how the world works" (e.g., it uses
OpenCyc terms and relations); interlinked with Wikipedia, Wikidata, DBpedia and GeoNames; there
is no SPARQL Endpoint, but can be downloaded and loaded into the triplestore

OpenWeatherMap — weather information for specific coordinates (e.g., from GeoNames); not in RDF,
but probably useful (used, e.g., in J.LAIN.E.); there is a free APl available

ArCo — knowledge graph of the italian cultural heritage (unfortunately, there are no such graphs for
Poland)

Computer Science Ontology — research areas, sub-topics and related terms; there is no SPARQL
Endpoint, but can be downloaded and loaded into triplestore; used e.g. for books recommendations
in computer science area (by Springer)

OpenCitations — academic publications and their citations

AgroPortal — a vocabulary and ontology repository for agronomy and related domains

BioPortal — repository of biomedical ontologies


https://kbpedia.org/docs/how-to-use-the-knowledge-graph/
https://en.wikipedia.org/wiki/Cyc
https://kbpedia.org/resources/downloads/
https://openweathermap.org/api
http://wit.istc.cnr.it/arco/?lang=en
https://cso.kmi.open.ac.uk/about
https://opencitations.net/querying
http://agroportal.lirmm.fr/
https://bioportal.bioontology.org/

THANK YOU FOR
YOUR ATTENTION!

GEIST Research Group: hitps: //geist.re /

Krzysztof Kutt: https: / /krzysztof.kutt.pl/

This work is licensed under a Creative Commons

Attribution-ShareAlike 4.0 International License.

KEEP
CALM
ASK
QUESTIONS!

keep-calm.net


https://geist.re/
https://krzysztof.kutt.pl/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
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