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Lecture 1. Knowledge Engineering and the Web of Data
Open HPI - Course: Knowledge Engineering with Semantic Web Technologies
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O7: The Web of Data and how to make use of it

OpenHPI - Course Semantic Web Technologies - Lecture 1: The Web of Data

Knowledge Engineering with Semantic Web Technologies ADE. H%Id Sack, Hasso-Plattner-Institut, Universitat Potsdam



The Web of Data

and how we make use of it
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! Linked Data
0 Linked Open Data (LOD) denote publicly available (RDF) Data in the Welb, identified via
URI and accessable via HTTP. Linked data link to other data via URI.
=)
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The ,Web of Data’ f"f' e E
» >81 billion facts bz
e >800 million links T =,
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Johann sebastian sach

Born 21 Marz 1585, Died 28 Juli 1750
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Nigel Ksnnedy And His Band Play Bach
Al e lafie ight Prom, Nigal Kernedy and his band glay arrangemenis of pieces by Bach.
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Born in e Garman lown of Beenach, J. § Bech was o chorisler hon viclieis! before lalkding
His Sead organiel post ot Arrsiad! while ol & fsoreger. R wes in Wemer, as court organiet
from 1708, Pat Bach began 10 produce monily cardefion, s wrole many of hs great organ
works, an well as orgen rarscrigions of conoerios by Viveld

In 1717 Prince Leopold ofiered himm $he posiion of Kagelimelsier of Clhen, whare he wrole
the Branderturg Conoerios, fhe four Orchesiral Sulles and e viclin concerios, and
masried his second wille Aora Magdalona, who bore 13 children. Bacl's fosrsome dufies in
hiis finad jcby, s Kanlor of $he Thomassciule in Laipeig fom 1723 unll his doslh, invcived
foaching Lafin and Music, choir-raining, and wriing and direciing music for $e sarvices.

Neverfhdless he managed also 1o wrile e Mass i 8 minor, $he six choral Maieis, The Art
of Fugue, The Musical Ofering and Gadbarg Varislions during s fme. His imverdiive
corfrapurisliem became unfashionable scon after his dealh ulll e early 108h carfury,
sinoe when his reputafion has remained unguesSoned
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Links & Information

Linnt

Bogragty of mhach.org and phs orpgwreticperfecucalionibech bl
Wikipada arfcie on Johern SohasSer Bach

MDY o irnch comiramainm 0001825

Last S page on Joharn SebasSen Bach

Discoge e decoge com/iaretcharr Sebamiar Bach

MusicBrairz enfry on Joharm Sebesfar Bach

Parent of Johann Chrisioph Friedrich Bach, Joharn Chrisfian Bach, Wilheim Friedemann
Bach and Carl Philipp Emanual Bach

Sham This Page 100 far

Now On The BBC

Composars A-Z
Exglore mare composers and thalr works of Radc 3

=@
Composers A-Z

Discover the music of the great
composers with Radio 3

BBC Music Showcase

BBC MUSIC SHOWCASE

Watch and lsten to exclusive music cigs

Clips From Latest Album Review

Keyboard Conoertos (planc
Algzandre Tharsd)

1 Caonoerto for keyboard 0
and archesira BWV054

in D minor - | Allegro

2 Caonoarto for keybosrd 0
and archasira BWVI054
in D minor « Il Adagio

Played By

Sinoe Davornber 2008

Brughf ast
’ BBC Radio 3
Dosert laland Discs
m BBC Radio 4

-~ n Tune
, \‘k BAC Radio 3
«

The Early Music Show

i; g BBC Radio 3
- A

htt Jiwww.bbe.co. uk/music § '
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http://www.bbc.co.uk/music
http://www.bbc.co.uk/music
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What is so special about the BBC
Music Website?

¢ [nformation is dynamically aggregated from
external, publicly available data (Wikipedia,
MusicBrainz, Discogs,...)

® NO Screen Scraping

® NO specialized API
¢ ol data available as Linked Open Data
® data access via simple HT TP Request

® data is always up-to-date without manual
Interaction

Last §m page on Joharn SehasSan Bach
Discogs at discogs comiarisiiUchann Sebasian Bach

Parert of Johan Chrsioph Friednich Bach, Joharr Chrisfiar Bach, Wilhalm Fricdoemann
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What about a Search Engine that understands your query...? o

—m
Search Engines - Document Retrieval

eSearch Engine Query String: ‘Jaguar of 2000"

1




What about a Search Engine that understands your query...?

Search Engines - Document Retrieval

g ®Scarch Engine Query String: ‘Jaguar of 2000"

1

® Refine ,jaguar
CAR or ANIMAL or OPERATINGSYSTEM etc. ? |

- Refine: CAR l.




Search Engines - Document Retrieval
eSearch Engine Query String: ‘Jaguar of 2000"

—

e Nane: Jaguar E Type
e Category: Car

e ConstructionYear <Integer>

e t echni cal Par anet er
e CylinderCapacity <Integer>
e Power <Integer>

~ Knowledge Representati
(Ontologie, Linked Data) _/




Search Engines - Document Retrieval
eSearch Engine Query String: ‘Jaguar of 2000"

—

e Nane: Jaguar E Type
e Category: Car
L e
e ConstructionYear <Integer>
e t echni cal Par anet er
e CylinderCapacity <Integer>
e Power <Integer>

~ Knowledge Representati
(Ontologie, Linked Data) _/

® Refine ,2000°
ConstructionYear or technicalParameter ? T
Refine: ConstructionYear

’ -




Search Engines - Document Retrieval

® General Problems:
® correct interpretation of query string

® correct identification of entities

® automatic disambiguation
® ysabllity

® personalization




There is already semantic data out there....

Google

Set your location

Show only

New items

Price
Up to $450
$450 - $1,000
$1,000 - $2,000
Over $2,000
S to
$ Go

Seller
eBay
Guitar Center
zZounds
Musicians Friend
Sweetwater

More

jaguar

Web

Maps Shopping More ~

Sort: Default ~ View: Lis

2006 JAGUAR XK COUPE in Midnight Black by AUTOart in 1:18 Scal
$109.51 from Mint Models
Authentic replica with detailed interior. A finished model kit and work of ant.

Gucci jackie | int shoulder bag Size OS
$3,090.00 from Gucci.com
Instantly recognizable and unmistakably stylish, the contemporary flair of the New Jackie is fashion at its most vibrant.; ansmalier jaguar ...

Tim Wolfe NFL Collection Jacksonville Jaguars Statue

$107.20 from 10+ stores

Talented wildlife artist and sculptor Tim Wolfe has tumed his talents towards your #1 team! Crafted from alabaster stone and resin, this Wild ...
Other team options: Arizona Cardinals (S107) Atlanta Faicons ($107) More

aquar Classic Black by Jaguar for Men - 3.4 0z EDT Spra

$14.95 from 25+ stores

Mens - Eau de Toilette - 3.4 ounce

Released in 2009 by Jaguar, this cologne for men uses an intoxicating blend of scents. Top notes of vetiver, green apple, nutmeg, and mandarin ..
Other style options: Amber ($15) Goid ($18) Red (S15)

Fender Kurt Cobain Jaguar - 3-Tone Sunburst Left Handed
$1,299.99 from 10+ stores



From Document Retrieval to Fact Retrieval
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From Document Retrieval to Fact Retrieval

% WolframAlpha -

how long is the great wall of china? ‘
l «.\ !:.:! ; = 1010

Assuming the input is a quantity | Use "great wall of china®™ as a structure or a music album instead

iput Interpretation

length of the Great Wall of China

Result.

21196 km (kilometers

13171 miles
2.12 % 107 meters
11445 nmi (nautical miles)

Lorresponaing quanuues

Light travel time t in vacuum from t = x/c:

71 ms (milliseconds)




The Renaissance of “Soft Al“ YKEWOY
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Who is Bram
Stoker?

$ 17,973




The Renaissance of “Soft Al
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‘ The current success of semantic technologies lies in the §

13 .3 ﬁ?
combination with

ooc

W L , . .
e traditional information retrieval approaches

® soft Al (machine learning, knowledge mining, etc.) and
® |ots of statistics.
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From Retrieval to Knowledge Exploration

;
 dbpedia:Michael_Colins

, dbpedia—gwlfl sion.
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: pedia:ApoIIo_ll “ D

e o

,C_category:Apollo_program _
e —————a e Q‘l Ly

" edia:Space_Shuttle_ChaIIengF -

.

" :Space_accidents_and_incidentvé-
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How is it like to Surf the Semantic Web?

Knowledge Engineering with Semantic Web Technologies , Dr. Haral@fSack #Hasso-Plattner-Institut, Universitat Potsdam
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Intelligent Agents i
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v
presentaﬁcpn service retrieval service y "/
(e.g. Firefox) (e.g. Google) —

WWW documents

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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Intelligent Agents in.

personal
assistant

B

). P " intelligent
" A infrastructure
presentation service retrieval service : i Y 4 SEervices
h S
(e.g. Firefox) (e.g. Google) $ -
WWW documents WW\VW documents

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



3 Generations of Do« onts on th

Hasso

Plattner
Inctitnt

ot
- !
- L
il
|
>

7 K SR
h \f/lr,,
' f . &
‘.\\ ‘ | U
—

1. Generation

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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3 Generations of Documents on tf:s;\ﬂleb
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1. Generation 2. Generation

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



3 Generations of Doc¢ Hasso
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1. Generation 2. Generation 3. Generation

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Toolbox of Se
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N the Web

ized languages for knowlec

ge representation in the

Web (URIs, XML/XSD, RDF, RDFS, OWL, RIF)

® Jools to use semantic information in the Web (URIs, HTTP, RDFa,
GRDDL, schema.org, ...)

® Contributions from various fields of computer science:

e artificial intelligence

® |inguistics

® cryptography
® Jata bases

® computer architecture

® software engineering

® systems theory

® computer networks

® theoretical computer science
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Lecture 2: Semantic Web Technologies = Part 1

Open HPI - Course: Semantic Web Technologies



