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THE WEB



The Web is now 27 years old




Evolution of the Web
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The Future of the Web?

AR 86807

What will the Web be like in 27 more years?
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Hint:



THE “SEMANTIC WEB”



The “Semantic Web”

B

... What is the “Semantic Web”?




Semantic Web?

GOUSIQ

semantic web

Google Search I'm Feeling Lucky



Semantic Web?

N\

g

“The Semantic Web will bring structure to the meaningful
content of Web pages, creating an environment where
software agents roaming from page to page can readily carry

out sophisticated tasks fg N

Semantic
Web

‘T.¥e Semantic Web”
zricgn. 284(5):34—43.

— Berners-Lee



The Semantic Web is ...
... Tim Berners-Lee’s vision of the future Web?




The Semantic Web is ...
... intelligent machines making sense of the Web?




The Semantic Web is ...

... Linking together Open Data?
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Image by Cyganiak & Jentzsch ; http://lod-cloud.net




The Semantic Web is ...
... haming everything?




The Semantic Web is ...
... breaking down the walls between sites?

Image from http://www.digitaltimes.ie




The Semantic Web is
Web 3.07

e

The WebOS WEb40

-7 2020 - 2030

Semantic Web W,ebr’s_ODistributed Search

SWRL p
OWL --° 2010 - 2020 _
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~"Semantic Search
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Office 2.0 '1ashups
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PCs ,.-"Ifile Systems

"Intelligent personal agents

Semantics of Social Connections

Source: Radar Networks & Nova Spivack, 2007 — www.radarnetworks.com

SOME RIGHTS RESERVED

Image by Radar Networks; Nova Spivak; http://memebox.com/futureblogger/show/824




The Semantic Web ...
... IS an active area of research in Comp. Sci.?

Not pictured.:



The Semantic Web is ...
... a stack of Web standards for interoperability?

. X,

SPARQL




The Semantic Web is ...
... something that must die?

Tom Coates; See ta Ik: https://vimeo.com/21829271




The Semantic Web is ...
... a Buzzword?

Article Talk Read Edit View history

i
L) -

Wbt A Semantic Web

& Log in / create account

Search

Q

The Free Encyclopedia From Wikipedia, the free encyclopedia

Categoriesl‘Buzzwords ISemantic Web | Web services

- s =



The Semantic Web is...

Proof
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Beyond the Limits of Keyword Search
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DEATH T0 THE
SEMANTIC WEB

Semantic -~
Web

& Log in / create account

Article Talk Read Edit View history Q

Semantic Web

From Wikipedia, the free encyclopedia

Calegones; Buzrzwords | Semantic Web | Web services

...cf. “What is the Web?”

The Free Encyclopedia




WHAT’S WRONG WITH THE
CURRENT WEB?



The current Web is fantastic!

€« C [ sometimesre dsometimesblue.com oo @ =

... but can the Web be better?



The current Web is document-centric

http://ex.org/Ireland

Ireland I I

Ireland is a European country.

Its capital i

http://ex.org/Dublin

Dublin

Dublin is Ireland’s capital.

Its population is one million.

|

<html>

</html>

2

|




The current Web is document-centric

http://ex.org/Ireland

Ireland I I

Ireland is a European country.

|

<html>
<body>

<hi1>Ireland</hi>

~—

http://ex.org/Dublin

Dublin

Dublin is Ireland’s capital.

Its population is one million.

2

|

<div class="flag"><img src="flag.jpg" /></div>

<p>Ireland is a European country.</p>

<p>Its capital is <a href="http://ex.org/Dublin">Dublin</a>.</p>

</body>
</html>



(Most of it) Makes sense to humans

http://ex.org/Ireland

Ireland I I

Ireland is a European country.

Its capital i

http://ex.org/Dublin

Dublin

Dublin is Ireland’s capital.

Its population is one million.

|




... assuming they speak the language

http://ex.org/Ireland http://ex.cl/Dublin

Ireland is a European country.

Dublin

Dublin es la capital de Irlanda.

Its capital ' \ Su pablacién es un millén.




Even worse for machines

http://ex.org/Ireland http://ex.cl/Dublin

Ireland I I

Ireland is a European country.

Dublin

Dublin es la capital de Irlanda.

Its capital ' \ Su poblacién es un millén.




Even worse for machines

http://ex.org/h http://ex.cl/
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What machines on the Web can do

http://ex.org/

= C' http://ex.org/Ireland




What machines on the Web can do

http://ex.org/h

T
6:909;5. |
|
Go
qle =
ireland \ O,

Google Search I'm Feeling Lucky

http://ex.o

ireland H




This (with some "tricks") works really well

GO gle that one movie where the guy breaks his leg and spies on his neighbor \Qa “

Web Videos Mews Images Shopping More = Search tools

About 64,700,000 results (0.91 seconds)

Rear Window (1954) - IMDb
www.imdb_ com/title/tt004 7396/ = Internet Movie Database
Yok Rating: 8.6/10 - 274,497 votes

GO SIE: da da da dum symphony A “

™
Web Videos MNews Shopping Images More = Search tools G 0 081‘

About 107,000 resulis (0.36 seconds)

sometimes when i'm|

sometimes when i'm alone | use comic sans
sometimes when I'm alone | google myself
sometimes when i'm alone | cry

sometimes when i'm all alone

o sometimes when i'm dreaming

| sometimes when i'm sad i like to cut myself
sometimes when i'm dreaming lyrics

sometimes when i'm alone

sometimes when I'm driving on the road at night
sometimes when i'm alone | wonder

¥

Google Search || I'm Feeling Lucky

Beethoven - Symphony No. 5in C Minor (1) - YouTube
www youtube com/watch?v=W2qW6fOtAMY -



Can even get “direct answers” now

GO 8[6 population of capital of ireland

Web Images Mews Maps Shopping

About 66,700,000 results (0.48 seconds)

Dupblin / Population

527.612 (2011)

More Search tools

Amsterdam
779,808

e * Dublin

527,612

Cork
119,230

=

% Rathmines

| DU{I%

Brav

-
m

Capital of Republic of Ireland

Duhlin, capital of the Republic of Ireland, is on Ireland’s east coast at
the mouth of the River Liffey. lts medieval buildings include 13th-
century Dublin Castle and imposing St. Patrick's Cathedral, founded in
1181, Temple Bar is a riverside nightlife and cultural quarter, home to
the Irish Film Institute. Bustling, largely pedestrianised Grafton Street is
the city’'s principal shopping area, also famed for its buskers.



THE WEB IS GREAT ...
... WHAT’S THE PROBLEM ...



Horses were great too ...

“If I had asked people
what they wanted,
they would have said

faster horses.”
Henry Ford




At its core, Google is still just doing ...

(... but really really well) https//ex.org/h
T
hM S T.
S LBE.
Go gle {:\(;
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Google Search I'm Feeling Lucky
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Google does not change the fact that ...

http://ex.org/h http://ex.cl/
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PROBLEM WITH CURRENT WEB:
LITERATURE VETERANS



Doing a report for university ...

Wants to find all:
— Nobel Prize winners in Literature
— Who fought in at least one war
— The year they won the prize
— And the year the war(s) started

... how would you solve this?




Lots of Wikipedia Tabs ...
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Current Contents

Random Featured content
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hout Wikipedia
¥ fsommunﬂy portal
i, Recent changes
Contact page

Tools

& Notlogged in Talk Contributions Create account Login

Article Talk

Theodor Mommsen

Read Edit View history

From Wikipedia, the free encyclopedia

Christian Matthias Theodor Mommsen (30
November 1817 — 1 November 1903) was a
German classical scholar, historian, jurist,
journalist, politician, archaeclogist!'! and writer
generally regarded as one of the greatest
classicists of the 19th century. His work regarding
Roman history is still of fundamental importance
for contemporary research. He received the
Nobel Prize in Literature in 1902 for being "the
greatest living master of the art of Ristorical
writing, with special reference to hgsmo *al
work, A History of Rome", after having been
nominated by 18 members of the Prussian

Theodor Mommsen

i




The Laureate Algorithm (27 years on)

results :== @
for all nobel-lit-winner in wiki-list
year-prize := year of nobel-lit-winner
wars := search “war” “conflict” “battle” in nobel-lit-winner
forall war in wars
year-war := starting year of war
add nobel-lit-winner, year-prize, war, year-war to results
end
end
return results




The Laureate Algorithm (54 years on?)

results .= Q@
for all nobel-lit-winner-and-wars in magical-sem-web-results()

add nobel-lit-winner-and-wars to results
end
return results




PROBLEM WITH CURRENT WEB:
FINDING A DESSERT



Going to dinner party ...

Looking for a recipe:
— Must be a dessert
— Must be citrus-free

— Must be gluten-free

— Ingredients available in loca
supermarket(s)

— Cheap (student)
— Must be delicious




Using the Current Web ...

T Searcl|

=

a Are dried dates gluten frec % % %
€ 2

>

[ Dinner party dessert recip. x %

Showing "
e -

Googla *x 4
Ll &« — @ @ htps//www.googleie Q7™ =

Ireland

Google

Google Search I'm Feeling Lucky

Google ie offered in® Gaeilge

4 n 3



The Dessert Algorithm (27 years on)

candidates := @

forall recipe-site in google-results
for all dessert-recipe in recipe-site

if dessert-recipe type looks-delicious
suitable :=true
for all ingredient in dessert-recipe

if searchNutrition(ingredient) type wheat or lemon or [ime ...

suitable := false
else if searchShops(ingredient) type null or expensive
suitable := false
end
end
if suitable add dessert-recipe to candidates end
end
end
end
return candidates




The Dessert Algorithm (54 years on?)

candidates := @

for all safe-cheap-local-dessert-recipe in| magical-sem-web-results()

if safe-cheap-local-dessert-recipe type looks-delicious
add safe-cheap-local-dessert-recipe to candidates end

end

end

return candidates




The Dessert Algorithm (54 years on?)

for all safe-cheap-local-dessert-recipe in

*T TINK You SHOULD 8 MORE
EXPLIUT HERZE N STEP TWO,"

maagical-sem-web-results()




BEING MORE EXPLICIT ON STEP 2



Let’s look at this recipe ...

| «

[£3 5t Clement's pie recipe - F %

C | [ www.bbcgoodfood.com/recipes/2063673/st-clements-pie

Je
g
y
i

Ingredients

FOR THE CRUST

250qg light digestive biscuits
100g cornflakes
85g butter , melted

140g caster sugar

FOR THE FILLING
1 large egg , plus 4 large egg
yolks

3979 can light condensed milk
zest and juice 3 lemons

zest and Juice 2 oranges

Lemons? |reemy tart
Oranges? =
Citrus!!




Can machines be taught to understand?




Searle’s Chinese Room ...




Searle’s Chinese Room: B214

INPUT: “8 T, 2 0 X 2 & H h?”

http://ex.org/h

http://ex.org/§

)

h L ax 3§ T.
< P MY

s

8 ML P X h.
& o . & .

... what should the output be?

OutTPUT: “3d X7



Multiple symbols, one meaning ...

Ireland

»
IE 3
Irlanda (¢
N

. of Ireland




One symbol, multiple meanings ...




Multiple ways to say the same thing ...

Dublin’s population is one million.

Dublin has a population of one million.

Dublin’s population is 1,000,000.
Dublin has 1,000,000 inhabitants.

One million people live in Dublin.

[Dublin] Its population is one million.

La poblacién de Dublin es un millén.




Multiple meanings for the same saying ...

Sherlock saw the man using binoculars.




Not saying what is meant ...

Fred esta arriba la pelota.




You get the idea ...

THE SEMANTIC GAP




BRIDGING THE SEMANTIC GAP
ON THE WEB



Searle’s Chinese Room

INPUT: “8 T, 2 0 X 2 & H h?”

http://ex.org/h

http://ex.org/§

)

h L ax 3§ T.
< P MY

OuTPUT: “§ X7

s

8 ML P X h.
& o . & .




What if we could “structure” everything ...

Pl =
i ~
o 0 Q
&) >




One symbol, one meaning ...

»

Ireland

IE

Irlanda




one meaning ...

One symbol,




One (simple) way to say one thing ...

Dublin’s population is one million.
Dublin has a population of one million.
Dublin’s population is 1,000,000.

Dublin has 1,000,000 inhabitants.

One million people live in Dublin.
[Dublin] Its population is one million.

La poblacién de Dublin es un milldn.

(Dublin,population,1000000)

(%, ,1000000)




Structured Chinese Room

INPUT: “(h,do x), (T,9,y)”

DATA:

http://ex.org/h

)

(h,®,7)
(h,5,25)
(h.d.8)

OutpuT: {(z — &,y — 1000000)}

http://ex.org/§

s

(%,o,1000000)

... what might the output be?



INPUT: “(lreland,capital,z), (z,population,y)"”

DATA:

http://ex.org/Ireland

AYI reland

(Ireland,partOf,Europe)
(Ireland,a,Country)
(Ireland,capital,Dublin)

http://ex.org/Dublin

TDublin &

(Dublin,population,1000000)

OutpuUT: {(z — Dublin,y — 1000000)}



Structured Chinese Room ||

INPUT: “(z,0,y)”

DATA:

http://ex.org/h

)

(h,®,7)
(h,5,25)
(h.d.8)

OutpuT: {(z — h,y—> T)}?

http://ex.org/§

s

(%,o,1000000)

... what might the output be?



Structured Chinese Room ||
INPUT: “(z,partOf,y)"

DATA:
http://ex.org/Ireland http://ex.org/Dublin

Tlreland TDublin -

Ireland, partOf,E _ _
&:;::d zacountr;;()pe) (Dublin,population,1000000)

(Ireland,capital, Dublin) /

(z — Dublin,y + Ireland) 7

OutpUT: {(z > lreland, y — Europe)}



Structured Chinese Room ||

INPUT: “(z,0,y)”

DATA:
http://ex.org/h

)

(h,®,7)
(h,5,25)
(h.d.8)

RULES: (a,d,b) — (5,0, )

http://ex.org/§

s

(%,o,1000000)

OutPuT: {(z— h,y— T),(z—=E,y— hH)}



INPUT: “(z,partOf,y)"

DATA:

http://ex.org/Ireland

AYI reland

(Ireland,partOf,Europe)
(Ireland,a,Country)
(Ireland,capital,Dublin)

http://ex.org/Dublin

JXDublin &

(Dublin,population,1000000)

RULES: (a,capital,b) — (b, partOf, a)

OutpuT: {(x — lreland, y — Europe), ( + Dublin,y > Ireland)}



Structured Chinese Room ||

INPUT: “(z,0,y)”

DATA:

http://ex.org/h http://ex.org/¥

AL (h,&/T) ki TS &
7®7
(h,8,05) (Z,07,1000000)
(h.d.8) /

RULES: (a,&,b) — (b,®,a)
(c,®,d),(d,®,e) = (c,®,€)

OutpUT: {(z = hy—= T),(z— &y~ h),(z— &,y — T)}



INPUT: “(z,partOf,y)"

DATA:
http://ex.org/Ireland http://ex.org/Dublin

Tlreland TDublin ‘

Ireland, partOf,E _ _
&:;::d gacountr;;Ope) (Dublin,population,1000000)

(Ireland,capital,Dublin)

P —

| » _

RULES: (a,capital,b) — (b, partOf, a)
(¢, partOf, d), (d, partOf, e) — (c, partOf, e)

OutpuT: {(« + lreland,y — Europe), (x — Dublin,y > Ireland)
(z — Dublin, y — Europe)}



(1) Data, (2) Query, (3) Rules/Ontologies
INPUT: “(z,partOf,y)"

DATA:
http://ex.org/Ireland http://ex.org/Dublin

Tlreland . T Dublin -

(Ireland,partOf,Europe)

(Ireland,a,Country)
(Ireland,capital,Dublin) /

(Dublin,population,1000000)

RULES: (a,capital,b) — (b, partOf, a)
(c, partOf, d), (d, partOf, e) — (¢, partOf, e)

OutpuT: {(x + lreland,y — Europe), (z — Dublin,y > Ireland)
(z — Dublin, y — Europe)}



THE SEMANTIC WEB



The Semantic Web is now about 16 years old

... SO Where is it then?



Hidden within the Web ... let’s have a look




GOOGLE’S RICH SNIPPETS



Fancy-looking search results ...

I Aldan JNE=1]

G lemon meringue - Googl= X W Y
« =>C https://www.google.cl/?gfe_rd=cr&ei= AfHMV9-YCMqnxgT356mQDw&gws_rd=ssl#q=lemon+meringue @, B {7 q] =
=% Aplicaciones Linguee [4 SGICM [ Apache Any23: Anyth ] Otros marcadores

Goog|e lemon meringue 4 N 4

2 ®

All Images Videos News Maps More « Search tools

About 2,920,000 results (0.35 seconds)

Grandma's Lemon Meringue Pie Recipe - Allrecipes.com

. allrecipes.com/recipe/15093/grandmas-lemon-meringue-pie/ ~

%k kA Rating: 4.6 - 1,625 reviews - 40 min - 298 cal

This pie is thickened with cornstarch and flour in addition to egg yolks, and contains no
milk." ... To Make Lemon Filling: In a medium saucepan, whisk together 1 cup sugar, flour,
cornstarch, and salt. Stir in water, lemon juice and lemon zest.

Ultimate lemon meringue pie | BEC Good Food

www.bbcgoodfood.com/recipes/3482/ultimate-lemon-meringue-pie ~

% kA Rating: 4.6 - 182 votes - 3 hr 15 min - 480 cal Le mor

For the pastry, put the flour, butter, icing sugar, egg yolk (save the white for the meringue) .

: and 1 tbsp cold water into a food processor. ... While the pastry bakes, prepare the filling: menn(

mix the cornflour, sugar and lemon zest in @ medium saucepan. . Try some of our other ™
lemony treats ...

Lemon meringue pie - Little lemon meringue pies - Ultimate meringue Lemon mering
pie, usually se

Classic Lemon Meringue Pie recipe from t
B www bettycrocker.com/._lemon-meringu hOW does Google knOW the

L ratings, minutes, calories ...?




Publishers add structured data!!

<ul class="nutrition" itemprop="nutrition" itemscope
itemtype="http://schema.org/NutritionInformation">
<li>
<span class="nutrition__label">kcal</span>
<span class="nutrition__value" itemprop="calories">480</span>

[ ]
</1i>
</ul>

v Publishers get more clicks on their results
v’ Google gets data to make fancy results



schema.org (Bing, Google, Yahoo!, Yandex)

schema.rdfs.org

Home Learn Tools Mappings FAQ About

What is Schema.RDFS.org?

In early June 2011, the three big search engines Bing, Google and Yahoo! introduced Schema.org, a collection
of terms that webmasters can use to markup their pages to improve the display of search results. This site is
a complementary effort by people from the Linked Data community to support Schema.org deployment and
usage with a special focus on Linked Data:
« We provide markup examples and tutorials about publishing & consuming data with Schema.org terms.
« We maintain mappings from Web Data vocabularies such as the DBpedia ontology to Schema.org terms.

« We list tools and libraries that are able to consume or produce Schema.org-based data.

« We automatically scrape the Schema.org terms on a daily basis and generate the following formats:

ﬁ RDF/Turtle  |&I] RDF/XML ﬁ RDF/NTriples

ROF/IHL

0 JSON Iﬂj CSV: all classes, all properties

Note that the official OWL version of the terms is directly maintained at Schema.org and independent from
the above presented formats. Various tools that use or produce Schema.org terms are already available or in
preparation. Stay tuned!



GOOGLE’S KNOWLEDGE GRAPH



Google’s info-box

& sully prudhomme - Goog X

e https://www.google.cl/?gfe_rd=cré&ei=AfHNM
=f Aplicaciones Linguee [ SGICM [3 Apache Any23: Anyth

GQ glg sully prudhomme

All Images Wideos Books Mews More = Search i

About 372,000 results [0.32 seconds)

Sully Prudhomme - Wikipedia, the free encyclopedia
hitps:/fen wikipedia org/wiki/ Sully_Prudhomme -

Reng Frangois Armand [Sully) Prudhomme was s French poet and essayist
winner of the Mobel Prize in Litersture in 1801. Born in Paris ...

Earty life - Writing - Mobel Prize - Death

Sully Prudhomme - Wikipedia, la enciclopedia libre
https:fes. wikipedia. orgfwiki’ Sully_Prudhomme = Translate this page
Reng Frangois Armand (Sully) Prudhomme también conocido como Sully P
16 de marzo de 1830 - Chatenay-Malabry, Francia, & de ...

SL]”W,Il Prudhomme - Biographical - NDDE|pﬂZE.DI’g
www.nobelprize org/nobel_prizes/iteraturs/laureates/1 901 /prudhomme
Rene Francois Armand Prudhomme (1838-1807) was the son of &8 French shop
Prudhomme wss a member of the «Conference La Bruyéres, ...

SU”}I‘ Prudhomme - Nobelpn’ze_org

https:/fwww. nobelprize. orginobel|_przesfiterature/laureates/ 1901/ =
The Mobel Prize in Litersture 1801 was swarded to Sully Prudhomme "in sps
composition, which gives evidence of lofty ideslism, ...

SU”“\‘l Prudhomme | French pOEt| Britannica.com
hitps:/fwww brtannica. comibiography! Sully-Prudhomme =

Sully Prudhomme, pseudomym of René-Frangois-Armand Prudhomme (bom
died Sept. 7, 1807, Chétenay, France) French poet who ...

Sully Prudhomme - NNDB.com

www.nndb com/pecple/257/000058003

It was at this moment that the small circle of which Leconte de Lisle was the ¢
Pamasse, to which Sully Prudhomme contributed several ...

More-images

Sully Prudhomme <

Poet

Rene Frangois Armand Prudhomme was a French poet and essayist. He
was the first ever winner of the Nobel Prize in Literature in 1901.
Wikipedia

Born: March 16, 1839, Paris, France

Died: September 6, 1907, Chatenay-Malabry, France

Books: Les vaines tendresses

Awards: Mobel Prize in Literature

People also search for View 10+ more

Leconte de Theodor Frédéric FPaul Gabriel
Lisle Mommsen Mistral Verlaine Faure




Google’s Semantic Search

G wife of william golding - ¢ % § ¥

€ > | https://www.google.cl/?gfe_rd=cr&ei= AfHMVI-YCMqnxgT356mQDw&gws_rd=sskq=wife+of+william+q®, B ¥ | CI] =
if Aplicaciones Linguee [ SGICM [ Apache Any23: Anyth

[ Otros marcadores

Google wife of william golding .!, n |

All Images Videos News Maore = Search tools
About 388,000 results (0.50 seconds)
William Golding / Spouse

Ann Brookfield

m. 1939-1993
Feedback

People also ask

Who is William Golding?




Using Semantic Web knowledge-bases

r~ Frecbase > |II |I

WIKIDATA




FACEBOOK
OPEN GRAPH PROTOCOL



On Facebook ...

Facebook want to know
what pages linked in
comments are about

H@_ﬁﬂ IMDb

»

L__q 16 hrs - ¥

The latest trailer for "Game of Thrones" is out, and contains so many
fantastic details that we don't even know where to begin. Take a look:
hitp-/fimdb_to/1kKXLPFJ

"Game of Thrones": The Wheel

“I'm not going to stop the wheel. I'm going to break the wheel.”

IMDB.COM

Like - Comment - Share - Send - ¥% 6,460 [J 395 &* 1,381



Elsewhere on the Web ...

WD} Sharknado (TV Movie 200 X

&= C | [ www.imdb.com/title/tt2724064/7ref =fn_al tt 1 By =
Linguee [J SGICM [ Apache Any23: Anyth [T Otros marcadores

& Phot::-:- : m;nity Watchlist - § Sign in with Facebook

.
& Showtimes

FULL CAST AND CREW | TRIVIA | USER REVI IMDbPro | MORE ¥ Young Adult Movies as Rated by

Teen IMDb Users
+ Sharknado (2013) w2

TV-14 1h 26min Horror rie 11 July

TARARE AN DIERING  HURR MGHN REARD
A W‘ I When a freak hurricane swamps Los Angeles, nature's deadliest
i .

| killer rules sea, land, and air as thousands of sharks terrorize the
%’ 3 waterlogged populace.

Director: Anthony C. Ferrante
Writer: Thunder Levin

Stars: Ian Ziering, Tara Reid, John Heard
See full cast & crew »

What do teens really think of movies
adapted from young adult novels? You'd be
surprised at this list of 38 YA films rated by

Reviews . V& Popularity IMDb users under age 18.
239 user | 139 critic 696 (# 53)

See the full list »

1 win & 2 nominations. See more awards »

93k people like this. Be the first of your
Photos m

friends.

Facebook wants to know what you like on other sites ...
Is it a movie, a recipe ...



Facebook Open Graph Protocol




DATA-FYING WIKIPEDIA:
WIKIDATA



What is Wikidata?

‘II ‘ I ‘ I |‘ Main Page L Discussion | Read [ View source | View history | Search Q

WIKIDATA

Main page
Community portal
Project chat
Create a new item
Item by title
Recent changes
Random item
Help

Donate

Language select
‘English |




Problem 1: Different language versions
manually edited by users

Alexis Sanchez Alexis Sanchez i Alexis

[ 3
)

- 7

Alexis Sanchez im Dezember 2011

Spielerinformationen

I B

— v
Sanchez with Chile in 2013

Personal information

LD e Voller Name Alexis Alejandro Sanchez Sanchez

Nombre completo Alexis Alejandro Sanchez
Geburtstag 19. Dezember 1988

sanchez
Full name Alexis Alejandro Sanchez Geburtsort Tocopilla, Chile
Sanchezl!

Date of birth 19 December 1988 (age 26)1112]
Place of birth  Tocopilla, Chile?I2]
Carrera internacional
National team® Seleccidon B Chile
2007 Chile U20 12 (2) Part. (goles) 82 (26) 2007 Chile U-20
2006- Chile 82 (26) 2006 2006 Chile 76 (25)

Nationalmannschaft?




Problem 2: Complex lists of things
manually edited by users

& Mot logged in Talk Contributions Create account Login

Article Talk Read Edit View history Q

T Chile national football team

The Free Encyclopedia From Wikipedia, the free encyclopedia

Most capped players [edit] Top goalscorers [edit]
As of September 1, 2016 As of September 1, 2016
Players in bold are still active, at least Players in bold are still active, at least
at club level. at club level.
International International
Career Career
Claudio Marcelo
2004 - 106 1994-2007
Bravo Salas
Alexis Ivan
2. , 2006 - 102 34 1987-2001 34 69
Sanchez Zamorano
3. | Gary Medel 2007 - 96 7 2. | Alexis
Gonzalo Sanchez 2006 - 34 102
4. 2006 - 95 3 :
Jara (list)

e R L =



Alexis scores a goal ...

Now an army of human editors has to
. manually update a bunch of articles:

different languages, lists, ...



Solution: Wikidata

e Collaboratively edit structured data in one
place, with multi-lingual labels

‘II II I Main Page Discussion Read View source View history earc Q,. .
M

WIKIDATA

Main page anon

Community portal g

Project chat »

e Welcome to Wikidata

Item by title | | | P’

HeeetLcuRnass the free knowledge base with 14,118,264 data items that anyone can edit

Random item \

Help Introduction * Project Chat - Community Portal « Help
Donate

Language select
English

/\g

i @K 2 @ % 0 @he L e L



Wikidata Activity

Activity
(Feb 2014)

M edits |l by users w/ 10k+ edits [l by users w/ 100k+ edits  [l] by users w/o accounts

500 k

400 k

i
300k =

-

ii

B =
11lE I
| |
| I I I
100 k i I I
T
11/3/2012 1/26/2013 4/20/12013 7/13/2013 10/5/2013 12/28/2013
12/15/2012 3/9/2013 6/1/2013 8/24/2013 11/16/2013 2/8/2014

* 42k contributors — 5k contributors with 5+ edits in Jan 2014
= Well over 100M edits so far — up to 500k per day



Wikidata facts about Abraham Lincoln

WIKIDATA

Abraham Lincoln o

American politician, 16th President of the United States in office from 1861 to 1865
Abe Lincoln | Lincoln | Honest Abe

» In more languages

place of death i Petersen House [edit]

» 1 reference

position held i President of the United States of America

start time 4 March 14
end time 15 April 184
replaces James BuchgfS

succeeded by Andrew Joj

» 1 reference



Query Service ...

L WA

Wl Wikidata Query Service

¢« > c

https://query.wikidata.org/#PREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3Q B ve | O =
2 Aplicaciones Linguee [J SGICM [ Apache Any23: Anyth

7 Otres marcadores

| Wikidata Query Service

=
=

?laureate p:P1l66 ?award .
Zaward ps:Pl66 wd:Q37922 .
?award pq:P585 ?awardDate .
BIND(YEAR(?awardDate) as awardYear)
?laureate wdt:Pee7 Pwar .
#war rdfs:label ?warName .
war wdt:P58@ ?warStart
BIND(YEAR( *warstart) as ?waryear)
?laureate rdfs:label ?laureateName .
FILTER(lang(?wariame)="en"
&& lang(?laureateName)="en"}
} ORDER BY Zawardyear

[ e =l
L WY R R

Press [CTRL-SPACE] to activate auto completion.

16
17
18
19
28
‘ 21

/ m Clear 12 Results in 1589 ms

laureateName

Carl Spitteler

Winston Churchill

Examples

F T T T T T T T T TS

1953

A Prefixes~ % Tools~

1 PREFIX wd: <http://www.wikidata.org/entity/>

2 PREFIX wdt: <http://www.wikidata.org/prop/direct/>

3 PREFIX p: <http://wew.wikidata.org/prop/>

4 PREFIX ps: <http://www.wikidata.org/prop/statement/>

5 PREFIX pq: <http://www.wikidata.org/prop/qualifier/>

& PREFIX rdfs: <http://www.w3.org/20ee/el/rdf-schema#>

7

8 SELECT DISTINCT ?laureateName ?awardYear *warMame *waryear
9 WHERE {

Winner of some prize
Prize is Nobel Pr. in Lit.
Get the date of the award
Get the year of the award
Find war(s) laureate was in
Get name(s) of war(s)
Get date the war started
Get year from date
Get name of laureate
Filter for English

names only
Order by year

award Year

1919

-

© Help~ A#® English
© $
Q Find award received Nobel Prize in Literature
& Show
Limit
Data updated afewseconds ago
@ Display~ & Download~- & Link~
warName warYear
World War | 1914

World War |

1914



Wl Wikidata Query Service

Query Service ...

L W

€« - C B https//query.wikidata.org/#PREFIX%20wd%3A%20%3ChttpI3A%2F%2Fwww.wikidata.org%2Fentity%2F%3C, B 77| (O =

iif Aplicaciones Linguee [ SGICM

[ Apache Any23: Anyth

] Otros marcadores

IO WG WULLFoog
17 BIND(YEAR(?warStart) as 2waryesar)
18 ?laureate rdfs:label ?laureateName .
19 FILTER(lang(?warName)="en"

20 &8 lang(?laureateName)="en"} #

THarsLdar

21 } ORDER BY ?awardyear

T

# ULl UdilE LUrme Wdl™ S0dI'eeg
# Get year from date{

# Get name of laureate

# Filter for English

names only

# Order by year

Press [CTRL-SPACE] to activate auto completion.

m Clear 12 Results in 1589 ms

laureateName
Carl Spitteler
Winston Churchill
Ernest Hemingway
Ernest Hemingway
Jean-Paul Sartre
Jean-Paul Sartre
Heinrich Ball
Eugenic Montale
William Gelding
Claude Simon
Camilo José Cela

Glnter Grass

awardYear warName

1919 World War |

1953 World War |

1954 World War |

1954 Woerld War |1
1964 Algerian War
1964 World War |1
1972 World War |1
1975 Werld War |

1983 World War 11
1985 Spanish Civil War
1989 Spanish Civil War
1995 World War |1

@ Display ~

-

Data updated afew seconds ago

& Download~

warYear

1914

1914

1914

1939

1954

1939

1939

1914

1939

1936

1936

1939

& Link-




(Hidden slide)

PREFIX wd: <http://www.wikidata.org/entity/>

PREFIX wdt: <http://www.wikidata.org/prop/direct/>
PREFIX p: <http://www.wikidata.org/prop/>

PREFIX ps: <http://www.wikidata.org/prop/statement/>
PREFIX pq: <http://www.wikidata.org/prop/qualifier/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT DISTINCT ?laureateName ?awardYear ?warName ?warYear

WHERE {
?laureate p:P166 ?award . # Winner of some prize
?award ps:P166 wd:Q37922 . # Prize is Nobel Pr. in Lit.
?award pq:P585 ?awardDate . # Get the date of the award
BIND(YEAR(?awardDate) as ?awardYear) # Get the year of the award
?laureate wdt:P607 ?war . # Find war(s) laureate was in
?war rdfs:label ?warName . # Get name(s) of war(s)
?war wdt:P580 ?warStart . # Get year the war started

BIND(YEAR(?warStart) as ?warVYear)
?laureate rdfs:label ?laureateName . # Get name of laureate

FILTER(lang(?warName)="en" # Filter for English
&& lang(?laureateName)="en") # ... names only
} ORDER BY ?awardYear # Order by year or award

https://query.wikidata.org/



The Laureate Algorithm (Wn?)

results == @

for all nobel-lit-winner-and-wars in magical-sem-web-results()

add nobel-lit-winner-and-wars to results
end
return results




One day: automatically update articles

& Mot logged in Talk Contributions Create account Login

Article Talk Read Edit View history Q

Chile national football team

From Wikipedia, the free encyclopedia

WIKIPEDIA

The Free Encyclopedia

Most capped players [edit] Top goalscorers [edit]
As of September 1, 2016 As of September 1, 2016
Players in bold are still active, at least Players in bold are still active, at least
at club level. at club level.
International International
Career aJLTNIG
WO Ty - g
Claudio ¢ = =
: 2004 - 106 : R 70
Bravo %
Alexis gé}
2. , 2006 - 102 3 69
Sanchez
3. | Gary Medel 2007 - 96 7 2. | Alexis
Gonzalo Sanchez 2006 - 35 102
4. 2006 - 95 3 :
Jara (list)

e R L =



STANDARDISING OPEN DATA:
LINKED OPEN DATA



How to publish Open Data?




The Linked Data Cloud
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Geographical Data:
Geonames

GeoMNames About ~ Browse ~ Download ~ APl ~ Help ~ Paris, Mount Everest, New York a x + & anonymous -

Found 35 items In this area «

Kalamaki

P PPL populated place 7874338

Greece % » Crete 55Y54 4 |rakleion “ » Faistos ™
35.0281,24.76008 N 35°071'41" E 24°4536"

&+ S S E W =  geotree  kml  rdf

Map data ©2013 Google Imagery £2013 Gnes/Spotimage. DigitalGlobe. European Spaceimaging, Landsat | 1 km L————1 | Terms of Use | Reportamap emor




Linked Government Data:
data.gov

HOME

& DATA cov

EMPOWERING PEOPLE
DATA ¥ APPS COMMUNITY

389 714 raw and geospatial datasets
7T government apps

PEF ritivan-develnned anns

METRICS OPENDATASITES GALLERY TWHAT'S NEW

Corne explore, discuss, meet others in the
same field, and develop the data and apps in the
community that you care about. Join in the

Earthquake and Tsunami
Datasets and Information

OPEN GOVERNMENT

o=
e

[\

Latest Mews: Japanese Earthguake and
Radiation Data

| <
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Linked Government Data:
data.gov.uk

Log in or sign up

data.govuk
Opening up government

What are you looking for?

A Data Apps |deas Forum Wiki Blogs Linked Data Resources About

= Call for : Over 6,900 datasets to view

dataset
Inside Government Data

requests

Wha's who in Govermnment and where does
the roney go? Follow these links to find the
data that opens it all up.

B3 Government spend over £25 000, by

Public Data department

Caorparation

B3 Who does what in Whitehall - and how
much are they paid?

“mw"’ -
| B Bt 20 ey e

Instructions for data publishers
alling all pub i

Met office data B3 Hospitality, gifts and expenses

~ PAUSE Share this tﬁ‘m
Facts, figures, apps and more

i i Tags
B3 Find data of interest [ Apps

Can't decide where to start? You can browse the
Looking for something specific, or justwant to Wantyour phone to wake you when you getto data by clicking on popular topics. Try one of the
know more about how Government spends your train station? Discover over 100 apps tags here to find what you're most interested in
your maoney? You'll find datasets here to help harnessing public data to make your life easier.

you get answers.

heakh [2,328) ll care (1,646)
transparency (1,594) @i communities (1,318)
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Linked Government Data:
datos.gob.cl

m E 6 E A
APPS

INICIO CATALOGO VISUALIZACIONES PIDE DATOS ACERCA DEL SITIO

] CATALOGO



Life Sciences

L‘i i .L.!l.‘ .a._

Smart Clothes—A Wearable Air Quality Sensor
A sensor a year in the makingl See the winning sensor that was developed and announced at Health Datapalooza

IV from the My Air, My Health Challenge.

Search the Data

Search for
Sub-Agency

Subject Area

General Information on

Medicaid

Recent Datasets

Prevention Agenda 2013 - 2017 Tracking...
Measuring Prevention More Broadly, An...
Environmental Radiation Survelllance Nine...
Environmental Radiation Survelllance...
Environmental Radiation Surveillance Ginna...

View more »

>

Epidemiology

-_;Nbﬁ‘:'hﬂﬂ‘!& dﬂtn‘hm

o

Treatments

Information and.

HDI Starter Kit - Learn about all of
the HHS data available to you.

Gt the Kit!

Found a great health-related dataset
on ancther site? Tell us about it!

Suggest a Datasat

Recent Blog Entries

Looking for HHSentrepreneurs to Work on Two...

CMS Health Care Innovations Awards Round
Two...

Opportunity to Provide Commentary to Centers...
Top 6 Awesome Advancements for Healthdata.gov

CMS Progress Towards Greater Data...

View more »

&

®

Population Statistics




Life Sciences

Cl . . lT . l ClinicalTrials.gov is a registry and results database of publicly and privately supported
- efinical studies of iuman parficipants conducted around the world. Learn more about
Inicaltriats.gov linical studies of human participants conducted around the world. Learn more al bout
A service of the U.S. National Institutes of Health elinical studies and about this site, including relevant history, policies, and laws.
Find Studies About Clinical Studies Submit Studies Resources About This Site
ClinicalTrials.gov currently lists 151,066 studies with locations in all 50 states and in 184 countries. Text Size ~
Locations of Recruiting Studies
Search for Studies Search Help
Example: "Heart attack" AND "Los Angeles" . How to search l Non-U.S. Only (50%)
F— — U.5. Only (44%)
| Search | . l
How to find results of studies ' Both U.S. & Non-U.S. (6%)
Advanced Search = See Studies by Topic + How to read a study record S
. otal N = 30,860 studies
So6 Sludms o Map Data as of August 27, 2013
« See more trends, charts, and maps
For Patients & Families For Researchers For Study Record Managers Leitn Mo
How to find studies « How to submit studies + Why register? + ClinicalTrials.gov Online Training
- See studies by topic = Download content for analysis - How to register study Glossary of common site terms
Learn about clinical « About the results database records
studies - Learn more... - FDAAAB01 Requirements For the Press
« Learn more... « Learn more...
= Using our RSS Feeds
HOME RSS FEEDS SITE MAP TERMS AND CONDITICNS DISCLAIMER CONTACT MLM HELP DESK

Copyright | Privacy | Accessibiity | Viewers & Players | Freedom of information Act | USA.gov
U.S. National Library of Medicine | U.S. National Institutes of Health | U.S. Department of Health & Human Services



Life Sciences

Open Data Drug & Drug Target Database

Home Browse Search Downloads

Search: ( search DrugBank 1 [ search | Help / Advanced

The DrugBank database is a unique bioinformatics and cheminformatics

resource that combines detailed drug (i.e. chemical, pharmacological and Tweets L4
pharmaceutical) data with comprehensive drug target (i.e. sequence, structure, e e
and pathway) information. The database contains 6811 drug entries including S Wiahartic

1528 FDA-approved small molecule drugs, 150 FDA-approved biotech ol S i s NGRS

(protein/peptide) drugs, 87 nutraceuticals and 5080 experimental drugs. (drugbank.calreactions) in DrugBank, datals i BETA.,
Additionally, 4294 non-redundant protein (j.e. drug Feedback appreciated, mmmﬁor},mg BT
target/enzyme/transporter/carrier) sequences are linked to these drug entries. #drugbank

Each DrugCard entry contains more than 150 data fields with half of the Expand

information being devoted to drug/chemical data and the other half devoted to

drug target or protein data. Load More

DrugBank is supported by David Wishart, Departments of Computing Science &
Biological Sciences, University of Alberta.

DrugBank is also supported by The Metabolomics Innovation Centre, a Genome
Canada-funded core facility serving the scientific community and industry with
world-class expertise and cutting-edge technologies in metabolomics.

More about DrugBank Compose new Tweet...

Recent Comments

Recent Comments

Brenton Horne
In Australia it is a Scheduile 8 (controlled) drua.




E-Commerce

Quickstat  Cookbook  User'sGuide  Specification Tools Community

The most powerful Web vocabulary for e-commerce

x _aw— A paradigm shift for e-commerce. Since 2008.
Manufacturers and dealers .

can publish rich details of
new and used vehicles so
that search engines and
browser extensigns present
them all to your potential "
customers: < - 4 GoodRelations is the most powerful vocabulary for publishing all of

; s the details of your products and services in a way friendly to search
engines, mobile applications, and browser extensions. By adding a
bit of extra code to your Web content, you make sure that potential
customers realize all the great features and services and the
benefits of doing business with you, because their computers can
extract and present this information with ease.

Only 5% of all potential visitors of your site will actually see your
offers in their original beauty. 95% will never get beyond a reduced

preview of your great products and services as provided by a Web
search engine.

Feedback

<<Prev Mext>>

Who uses GoodRelations? News from Twitter
Google
Yahoo!
g TGt v BestB uy
Lttt O sears.com
The GoodRelations Vocabulary kmart com
; B L T — .. and 10,000 more
- T See here for additional references.
..'dm.e. e
Contact License Acknowledgments
Uniwv.-Prof. Dr. Martin Hepp The GoodRelations ontology is ~ creative Many organizations and individuals have supported
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New York Times Meta-data

Hl\_p‘ '-v Hll_ii . - . .

€he New York Eimes Linked open Data ™ View Application Source
:_/f-_-‘-\'\ r/'!:.'-_—:-\ '/-f? - - - -
[usws | (w= ) == Alumniln The News San Francisco State University

Enter a schoal name belowr
and see our coverage of that school's alumni.

|San Francisco State Universit |

George Miller Congress Considers Concussion Protections - September 24, 2010
Attorney EDITORIAL; Fairness for Qlder Workers - September 14, 2010
Born: May 17, 1945 EDITORIAL; Saving the Teachers - kay 08, 2010

House Bill Would Assure Workers Paid Sick Days - Movember 04, 2009

EDITORIAL; Freventing Adge Discrimination - October 13, 2009

OP-ED COLUMMIST, Someday, a Bill Will Pass - September 17, 2009

Cbatna Plan to End Rale of Banks in Federal Student Loans Wins Support - July 11, 2009
House Unveils Health Bill, Minus Key Details - June 20, 2009

Dermocrats Mearing Consensus an Health - June 10, 2009

L8, Charges 7 Accused of Ties To Bonannos - August 29, 2008

Please note that portions of this application rely on user generated data from external sources.
It is hoped but not guaranteed that this data is accurate.

P W< - N

About This Page | Copyright 2009 The Mewy vork Times Company | Terns of Service | Privacy Palicy | Wark far Us

http://data.nytimes.com/schools/schools.html
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BBC Music

BB @ Signin News | Sport | Weather | iPlayer | TV | Radio | More... CM London 2012 Search
MUSIC

HOME | SHOWCASE | REVIEWS | GENRES

The Beatles R

Formed 1957. Disbanded 10 April 1970. \
-

Share This Page 15 so far
< Share facebook [IENMIESF|

BBC Music Showcase

BBC MUSIC SHOWCASE

Watch and listen to exclusive music clips

Latest Tracks Played On The BBC

Twist & Shcut
ARENA | BBC TWO

Brian Epstein Finds The Beatles

e ed on BBC JSIC SHOW
Featured on BBC MUSIC SHO! She Loves You

KEN BRUC

RINGO STARR 2
THE BEATLES... ETIHG uITH
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BBC World Cup

BB @ Signin News | Sport | Weather | iPlayer | TV | Radio | More... (M London 2012 Search
MUSIC

REVIEWS | GENRES

PLAYED MOST ON EIEIE
RADIO

4

Formed 1957. Disbanded 10 April 1970.
| %

E; Share This Page 15 so far

TWO T < Share facebook [EUIESE]
[B[B|C IGET Sport  Weather  IPlayer TV Radio  More...

A

NN BBC Music Showcase

SPORT = FOOTBALL  WORLD CUP 2010  GROUPS & TEAMS  FIXTURES & RESULTS  VIDEO  BBC COVERAGE

BBC MUSIC SHOWCASE

Watch and listen to usive music

. in
e iy P
3 bz

; 0

Uruguay 2-3 Netherlands Germany 0-1 Spain

o

I3 Highlights and report (3 Highlights and report

i

Highlights and report {3 Highlights and report

Latest Tracks Played On The BBC

Blogs

Spain return to rapturous welcome
I ;TR Y, By Group tables

Dan Walker o] 5
|
H A AN MWHAR A
| ZOE BALL AND RICHARD BA
GROUP H TEAMS W D L GD PTS 01
14
= Spain 2 0 1 2 8 H e
lim Chile 2 0 1 1 6
My World Cup
memories K3 Switzerland 1 1 1 ] 4
Dan Walker's bus trip - E
around South Africa =l al dl dlicd] &
nears it conclusion
Top scorers
David Bond
PLAYER TEAM GoaLs
Mueller ™= GER
Spain's victorious World Cup squad return to Madrid amid scenes of Villa ZESP 5
§ joyous celebration in the capital city. -
South Africa kicks R ) ) K Sneljder =NED 6
e Feature: Spain's party of 3 lifetime  * Iniesta the inspiration Forlan =URU 5
David Bond on how * Netherlands 0-1 Spain (aet) * Photos of Spain's victory parade
the Rainbow Nation Higuain =ARG 4

and the World Cup

RINGO 5T, t STARR ON THE BEATLES AND BRIAN EPSTEIN
THE PL 5 WITH BRIAN... FINDS THE...

BEATL
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BBC Olympics

BE @ Signin
MUSIC

DME E

The Beatles

REVIE

GENRES

Formed 1957. Disbanded 10 April 1970.

BEE F
TWO

Sport Weather

.

News IPlayer TV Radio

[B[B|C IGET

Y
3 ® vapy A

3 “¢\_f

SPORT ~ FOOTBALL  WORLDCUP 2010  GROUPS & TEAMS  FIXTURES & RESULTS

Uruguay 2-3 Netherlands Germany 0-1 Spain Uruguay 2-3 Germany

I3 Highlights and report (3 Highlights and report ighlights and report

Blogs
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THE WEB OF DATA






ABOUT THE COURSE ...



Topics Covered

e RDF (triple-based data model)

e RDFS/OWL (ontological languages)
 SPARQL (query language)

e Linked Data / Web of Data

e Applications, research, discussion




Structure of the course

 Each week:
— Class on Monday (learn concepts)
— Lab on Wednesday (see concepts in practice)

 Marking structure:
— 45% labs
— 25% project /
— 30% exam



Outcomes: Learn About the Semantic Web!

An ongoing research topic here in the DCC

Apply database, logic, Al, etc., to the Web!

Mix of concepts and practical exercises

See what the future Web (might) look(s) like!



Questions?




