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Plan for today...

Context & Recap
SKOS

SPARQL

Questions



CONTEXT & RECAP
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SPARQL

 Alanguage for describing knowledge organization
systems (taxonomies, thesauri, classification

schemes)

dglerms:subject

http://dbpedia.org/resource/
The_Shining_(film)

http://dbpedia.org/resource/
Category:1980s_horror_films

skos:broader

rdf:type

Y

rdf:type
http://dbpedia.org/resource/
Category:1980s_films

http://www.w3.0rg/2004/02/
skos/core#Concept




SPARQL

* A querylanguage and protocol for
accessing RDF data on the Web

SELECT DISTINCT ?2x
WHERE {

?X dcterms:subject

<http://dbpedia.org/resource/Category:1980s horror films> .



SKOS



Knowledge Organization Systems (KOS)

semantic
expressiveness

Ontology ’/DL FOL. etc

OWL

7’

Taxonomy -~

7’

.’ SKOS
Glossary e

,»" Term List (+ Definitions)
Folksonomy,/

Tags

complexity



Folksonomy Examples

N ala

ee Popular Tags on Flickr x
€ 5 C A © www.flickr.com/photos/tags/ % A
& Gilby D LinkedData m Annotations D InfoRetrieval | | statistics cource | Import to Mendeley D Marie Curie m Misc D Other Bookmarks

All time most popular tags

anmais architecture alt asia australia autumn baby band barcelona beach berin sice bira
oiras birthday black blackandwhite blue bw california canada CanoON car cat
chicago china christmas church Clty clouds cub color CONCErt dance day de dog

england europe i family fashion festival film florida flower flowers food
footbal france friends fun garden geotagged germany girl gins graffiti green

halloween hawaii holiday house india iphone istand itaia italy japan kids la lake landscape
light live |ONAON iove macro me mexico model mounain museum MUSIC NAture ®

New Newyork neworary Night NIKON nyc ocean s paris park party tw . tte r

people photo photography photos POrtrait raw red river rock san sanfrancisco

scofland Sea seattle show SKy SNOW spain spring square street SUMMET sun

sunset taiwan texas thailand tokyo toronto wur (FAVE! tree trees trip uk uban USA °
Vacat|0n vintage washington water Wedding white winter woman yellow Z0O J I n O

What are tags?

-

You can give your photos and videos a "tag”, which is like a keyword or category label. Tags help you find photos and videos which have
something in common. You can assign up to 75 tags to each photo or video.

"
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[HNAPCS - Main Page

W N

€« ->5CH ) www.census.gov/eos/www/napcs/index.html
D Other Bookmarks

(] Annotations [ InfoRetrieval | | statistics cource | | Import to Mendeley [_] Marie Curie [_] Misc

& Gilby []LinkedData
, M
U_ S J C ensus Bureau People | Business I Geography | Newsroom I Subjects AtoZl Search@Census
North American Product Classificatiof .Syste 2
e,
You are here: Census.gov » Business & Industry » North American Product Classification System
Site Resources )
— Introduction
= What's New
In February 1999, the statistical agencies of Canada, Mexico, and the United States launched a joint multi-phase
initiative to develop a comprehensive demand-oriented product classification, known as the North American
Product Classification System (NAPCS). Work to date has focused on the products produced by service industries
Contact Us in 12 NAICS sectors 48-49 through 81. With that work nearing completion, this web page provides an overview of
Emal Us and progress report on the NAPCS initiative and presents the final versions of the product lists developed so far for
the service industries included in those 12 sectors.
Overview and Progress Report
—Final NAPCS Product Lists
\./
¢ Description of product lists
e View PDEF files of individual product lists
¢ Download sequential Excel file of all product lists
i
v
V.




| "] WordNet Search - 3.0 X

< > C ﬁ‘ ) wordnetweb.princeton.edu/perl/webwn?s=cat&sub=Search+WordNet&02=&00=1&07=&05=8&01=1&06=8&04=&... ¢ K

WordNet Search - 3.0 - WordNet home page - Glossary - Help

Word to search for: cat ('search WordNet )
Display Options: | (Select option to change)  + | ( Change )
Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations

Noun

S: (n) cat, true cat (feline mammal usually having thick soft fur and no ability to roar: domestic cats; wildcats)

S: (n) guy, cat, hombre, bozo (an informal term for a youth or man) "a nice guy"; "the guy's only doing it for some doll"

S: (n) cat (a spiteful woman gossip) "what a cat she is!"

S: (n) kat, khat, gat, quat, cat, Arabian tea, African tea (the leaves of the shrub Catha edulis which are chewed like tobacco or used to make

tea; has the effect of a euphoric stimulant) "in Yemen kat is used daily by 85% of adults"

S: (n) cat-0'-nine-tails, cat (a whip with nine knotted cords) "British sailors feared the cat"

e S:(n) Caterpillar, cat (a large tracked vehicle that is propelled by two endless metal belts; frequently used for moving earth in construction
and farm work)

e S:(n) big cat, cat (any of several large cats typically able to roar and living in the wild)

e S: (n) computerized tomography, computed tomography, CT, computerized axial tomography, computed axial tomography, CAT (a method

of examining body organs by scanning them with X rays and using a computer to construct a series of cross-sectional scans along a single

axis)

Verb

e S:(v) cat (beat with a cat-0'-nine-tails)

¢ S: (v) vomit, vomit up, purge, cast, sick, cat, be sick, disgorge, regorge, retch, puke, barf, spew, spue, chuck, upchuck, honk, regurgitate,
throw up (eject the contents of the stomach through the mouth) "After drinking too much, the students vomited"; "He purged continuously";
"The patient regurgitated the food we gave him last night"

WordNet home page
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@cralgsllst: ithaca classifieds

& =29 C ff © ithaca.craigslist.org

craigslist

post to classifieds
my account

help, faq, abuse, legal

search craigslist
 for sale ?J @

event calendar

S MTWTF S
16 17 18 19 20 21 22

23 24 25 26 27 28 29
30311 2 3 4 5
6 7 8 9 10 11 12

avoid scams & fraud
personal safety tips
craigslist blog
craigslist factsheet
best-of-craigslist
craigslist TV
craigslist movie & dvd
craigslist foundation
craigconnects

system status

terms of use about
privacy help

community

activities lost+found
artists musicians
childcare local news
general  politics

groups  rideshare
pets volunteers
events classes

personals

strictly platonic
women seek women
women seeking men
men seeking women
men seeking men
misc romance
casual encounters
missed connections
rants and raves

discussion forums

1099  qifts pets
apple haiku philos
arts health  politic
atheist help psych
autos  history queer
beauty housing recover

bikes  jobs religion
celebs jokes rofo
comp  Kink science
crafts  Ltr. shop

diet legal spirit
divorce linux sports
dying locpol tv.
eco m4m tax
educ money testing
etiguet motocy transg
feedbk music travel
film npo vegan
fitness open waw

£ .ta -—ccdhad e - casm ol

ithaca

housing

apts / housing
rooms / shared
sublets / temporary
housing wanted
housing swap
vacation rentals
parking / storage
office / commercial
real estate for sale

for sale
appliances arts+crafts
antiques  auto parts
barter baby+kids
bikes beauty+hlth
boats cars+trucks
books cds/dvd/vhs
business cell phones
computer clothes+acc
free collectibles
furniture electronics
general farm+garden
jewelry garage sale
materials  household
rvs motorcycles
sporting music instr
tickets photo+video
tools toys+games
wanted video gaming

services
beauty automotive
creative farm+garden
computer household
cycle labor/move
event skill'd trade
financial real estate
legal sm biz ads

jobs
accounting+finance
admin / office

arch / engineering
art / media / design
biotech / science
business / mgmt
customer service
education

food / bev / hosp
general labor
government
human resources
internet engineers
legal / paralegal
manufacturing
marketing / pr / ad
medical / health
nonprofit sector
real estate

retail / wholesale
sales / biz dev
salon / spa / fithess
security

skilled trade / craft
software / ga / dba
systems / network
technical support
transport

tv / film / video
web / info design
writing / editing
[ETC]

[ part-time ]

gigs
crew computer
event creative
labor domestic

talant aritinn

nearby cl
albany
allentown
belleville
binghamton
buffalo
catskills
elmira
finger lakes
ithaca
kingston
oneonta
poconos
rochester
scranton
state college
syracuse
twin tiers
utica
watertown
wiliamsport

us citles

us states

canada

cl worldwide

LA



a Amazon.com: Online Shop:
- '  [9 www.amazon.com I

|| Annotatelt ™. CALIXTO ON CHRO!

The All-New

amazon Your Amazon.com Today's Deals GiftCards Help kindle 1 11 T MUV

Shop by - Hello. Sign in 0 Wish
Department v Sesrch_ xS n Your Account v -\.-.,Cart v List ~

Unlimited Instant Videos Electronics Computers
MP3s & Cloud Player TV & Video Laptops, Tablets & Netbooks e ey o GCPR BRSO
, search & buy millions of products on the go
Amazon Cloud Drive Home Audio & Theater Desktops & Servers »Learn more
I Camera, Photo & Video Computer Accessories & Peripherals
Kindle Cell Phones & Accessories - ‘
Appstore for Android Video Games Computer Parts & Components
Soft

Diaital G % Soft MP3 Players & Accessories ch) gare

igital Games oftware

. , , Car Electronics & GPS ames
Audible Audiobooks ' Printers & Ink

Appliances Office & School Suppli

Books Musical Instruments 106 & Sehog Stppies

Movies, Music & Games
Electronics & Computers .
ome. Garrlen & Todls Car Electronics Resource Center
Grocery, Health & Beauty »Learn more
Toys, Kids & Baby
Clothing, Shoes & Jewelry
Sports & Outdoors

Advertisement I:JI

Introducing Nest

The Leaming
Thermostat

Automotive & Industrial

» Full Store Directory

Get Charged with Powerful and Versatile Equipment ( [

» Learn more

[ amazoncom | SON N
|3



What is SKOS?

* A model for expressing the basic structure
and content of concept schemes such as
thesauri, classification schemes,
taxonomies, folksonomies, and other
similar types of controlled vocabularies

* Allows concepts to be composed and
published as Linked Data on the Web

* Hides the complexity of OWL - easy to use



SKOS Concepts are...

.. identified by URIs

.. labeled with 1..* natural language strings
.. documented with various types of notes
.. semantically linked to each other

.. aggregated into concept schemes



Example SKOS Concept

= Authorities & Vocabularies

€ 5 C M ©® id.loc.gov/authorities/sh2001000475

EUBMRY OF CONGRESS ASK A LIBRARIAN | | DIGITAL COLLECTIONS | | LIBRARY CATALOGS GO |Options

The Library of Congress > Authorities & Vocabularies > LC Subject Headings > Parody films

| Parody films

From Library of Congress Subject Headings

Details Visualization Suggest Terminology

Parody films

This heading is used as a topical heading for works about films that comically imitate another work or group of works of a
more serious nature. When used as a topical heading it is subdivided by the appropriate geographic, topical, and/or form
subdivisions.

General works about the use of parody in motion pictures are entered under Parody in motion pictures.

URI
<http://id.loc.qov/authorities/sh2001000475#concept>

Type
Topical Term

Alternate Labels
> Film genre parodies

> Film parodies

> Genre parodies (Motion pictures)
> Genre parody films

> Motion picture parodies




skos:Concept

* Concepts are

— the units of thought: ideas, meanings, categories
of objects, etc.

— abstract entities which are independent of the
terms used to label them

skos:Concept

rdf:type

lcsh:sh2007025344#concept

@prefix skos: <http://www.w3.0rg/2004/02/skos/core#> .
@prefix lcsh: <http://id.loc.gov/authorities/> .



skos:(pref|alt|hidden)Label

* Labels refer to concepts’ natural
— skos:preflLabel: the preferred lexical
— skos:altLabel: alternative lexical labe

anguage(s)
abel
s (e.g., synonyms)

— skos:hiddenlLabel: labels useful for indexing (e.g., typos)

'{ "Parody films"@en \

skos:prefLabel

lcsh:sh2007025344#concept

skos:altLabel

skos:altLabel —>‘ "Movie parodies"@en \

*{ "Send-up films"@en \



SKOS Semantic Relationships

* The meaning of a concept is also defined by its links
to other concepts
— skos:broader: hierarchical link to a more general concept
— skos:narrower: hierarchical link to a more specific concept

— skos:related: associative (non-hierarchical) link

skos:broader
lcsh:sh2007025038#concept skos:prefLabel 4>{ "Comedy films"@en \

skos:narrower skos:broader

N

lcsh:sh2007025344#concept skos:prefLabel 4>{ "Parody films"@en \

skos:narrower
T~



SKOS Documentary Notes

e Add further human-readable documentation
— skos:scopeNote: info about intended meaning

— skos:definition: complete explanation of meaning
— skos:example: example concept use

“This heading is used as a
genre/form heading for
films that comically imitate
another work or group of
works of a more serious
nature.”@en

lcsh:sh2007025038#concept skos:scopeNote —»

skos:prefLabel

"{ "Comedy films"@en \




skos:ConceptScheme

* Allow the organization of skos:Concepts in
some Knowledge Organization Scheme (KOS)

skos:ConceptScheme
Ilcsh:#genreFormTerms

skos:hasTopConcept

skos:inScheme skos:inScher{/

skos:Concept skos:Concept
lcsh:sh2007025038#concept




A Real-World Example

* NY Times topics:
http://topics.nytimes.com/

* Dereference and analyze
“Jack Nicholson” @ New York Times

— http://data.nytimes.com

— http://data.nytimes.com/
N5761411277431266513




SPARQL



What is SPARQL?

* SPARQL is a query language for accessing RDF
data

 SPARQL is a protocol that defines how queries
and results can be transported over a network

@\/ Sparql query

3 &=
OOO Web

Client
& O
O % \ Spargl query

SPARQL Linked Data
Endpoints




Example Dataset

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
@prefix dbpedia: <http://dbpedia.org/resource/>

@prefix yago: <http://dbpedia.org/class/yago/>

@prefix foaf: <http://xmlns.com/foaf/0.1/> Jack Nicholson

@prefix dbpedia-owl: <http://dbpedia.org/ontology/>

foaf:name

dbpedia: Jack_Nicholson

dbpedia-owl:birthDate
rdf:type

1937-04-22
yago: AmericanFilmActors

rdf.type
Whoopi Goldberg

|

__—v

foaf:name

dbpedia: Whoopi_Goldberg

dbpedia-owl:birthDate

1955-11-13

[/



A Simple SPARQL Query

SELECT 7?“name
WHERE {
dbpedia:Jack Nicholson foaf:name ?name

J

Name

“Jack Nicholson”




Simple Query Illustrated

* In SPARQL we formulate triple/graph patterns

SELECT 7?“name
WHERE {
dbpedia:Jack Nicholson foaf:name ?name

‘ ?name \

J

foaf:name

dbpedia: Jack_Nicholson




Simple Query Illustrated

* Patterns are matched against the dataset

dbpedia: Jack_Nicholson

rdf:type
1937-04-22
yago: AmericanFilmActors
rdf.type
\ Whoopi Goldberg
/'

dbpedia: Whoopi_Goldberg

dbpedia-owl:birthDate

1955-11-13

[/



Querying Multiple Values

SELECT 7?name ?birthdate

WHERE {
?X rdf:type vago:AmericanFilmActors
?X foaf:name ?name

?xX dbpedia-owl:birthDate ?birthdate

name birthdate

“Jack Nicholson” 1937-04-22

"Whoopi Goldberg™ [1955-11-13




SELECT ?name ?birthdate

WHERE {
?x rdf:type yago:AmericanFilmActors .
?x foaf:name ?name .
?x dbpedia-owl:birthDate ?birthdate .

Exercise: draw the graph pattern



Prefixes in SPARQL queries

* The DBPedia SPARQL Web interface knows
about prefix/namespace mappings

 Butin general SPARQL endpoints don’ t

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dbpedia: <http://dbpedia.org/resource/>

SELECT 7?name
WHERE {
dbpedia:Jack Nicholson foaf:name 7?name

J



SPARQL Filters

e ...restrict the solutions of a graph pattern match
according to a given expression

e ...eliminate solutions that, when substituted
into the expression, result in boolean false

SELECT 7?name
WHERE {
?x foaf:name 7“name
FILTER regex (?name, Nicholson’)

Name

“Jack Nicholson”




SPARQL Filters Example

SELECT ?name ?birthdate
WHERE {
?x rdf:type vago:AmericanFilmActors
?x foaf:name 7“name
?x dbpedia-owl:birthDate ?birthdate
FILTER (?birthdate > "1950-01-01T00:00:00z2"""xsd:dateTime)

name birthdate

"Whoopi Goldberg™ [1955-11-13




More SPARQL Filters

 SPARQL offers lots of FILTERing possibilities
— Boolean operators | || &&
— Comparison operators = |= > < >= <=
— Arithmetic operators * / - +

— RDF element operators bound(), isURI(), LANG(),
STR()

further info: http://www.w3.org/TR/rdf-sparql-query/#tests




Optional Graph Patterns

* |n a standard SPARQL query the entire graph pattern
must match in order to retrieve a result

* But we cannot always assume complete structures
— not all actors have birthdays
— not all movies have actors

 SPARQL allows to formulate queries that include
information in the solution if it is available, but does
not reject the solution if parts are missing



Optional Graph Patterns

dbpedia: The_Two_Jakes

Jack Nicholson

dbpedia-owl: director

foaf:name

dbpedia: Jack_Nicholson

dbpedia-owl:birthDate

rdf:type

1937-04-22
yago: AmericanFilmActors

rdf.type
Whoopi Goldberg

|

__—v

foaf:name

dbpedia: Whoopi_Goldberg

dbpedia-owl:birthDate

1955-11-13

[/



Optional Graph Patterns

SELECT ?name ?dilrected movie
WHERE {
?Xx rdf:type vago:AmericanFilmActors
?X foaf:name 7?name
?directed movie dbpedia-owl:director ?x

name directed movie

“Jack Nicholson” dbpedia:The_Two_Jakes

Exercise: we lost Whoopi.Why!?



Optional Graph Patterns

SELECT ?name ?dilirected movie

WHERE {
?Xx rdf:type vago:AmericanFilmActors
?x foaf:name ?name
OPTIONAL {

?directed movie dbpedia-owl:director ?x

name directed movie

“Jack Nicholson” dbpedia:The Two Jakes

"Whoopi Goldberg”




SPARQL UNION

* Sometimes you want to express ,or" in a
graph pattern

. The graph should match this OR that
pattern”

 With the UNION keyword we can define
alternative matching graph patterns



SPARQL UNION Example

SELECT ?name ?directed movie
WHERE {

{?x rdf:type vago:AmericanFilmActors }
UNION
{?x rdf:type vago:GermanFilmActors }

?x foaf:name ?name

OPTIONAL {
?directed movie dbpedia-owl:director ?x



SPARQL Solution Modifiers

* The results returned by a query are by default
unordered

 SPARQL defines the following solution
modifiers

— ORDER BY - reorder the solution sequence

— DISTINCT - avoid duplicate solutions

— OFFSET - start after a certain number of solutions
— LIMIT - limit the output to a number of solutions



SPARQL Solution Modifiers

SELECT ?name

WHERE {
?xXx a foaf:Person
?x foaf:name ?name

J
LIMIT 100

SELECT ?person (count (DISTINCT ?spouse) as ?spouses)
where

?person a vago:AmericanFilmActors

?person dbpprop:spouse ?spouse

}
ORDER BY DESC (?spouses)LIMIT 100



Further SPARQL features

We only covered SELECT

There are also the CONSTRUCT, ASK, and
DESCRIBE query forms

The other forms are useful in practice!

Please read the SPARQL Primer:
http://www.w3.org/TR/rdf-spargl-query/




What is SPARQL?

* SPARQL is a query language for accessing RDF
data

 SPARQL is a protocol that defines how queries
and results can be transported over a network

@\/ Sparql query

3 &=
OOO Web

Client
& O
O % \ Spargl query

SPARQL Linked Data
Endpoints




SPARQL Protocol for RDF

 SPARQL also defines how queries and and results
can be transported over a network

* Bindings for HTTP
http://www.w3.org/TR/rdf-sparqgl-protocol/




SPARQL Protocol - HTTP

* Queries are sent to an endpoint using

— HTTP GET (default)
— HTTP POST (if encoded query string exceed limits)

e Results are returned either as

— SPARQL Results Document (SELECT and ASK)
— Serialized RDF Graph (CONSTRUCT and DESCRIBE)



SPARQL Protocol - Example

SELECT 7?“name
WHERE {
dbpedia:Jack Nicholson foaf:name ?name

URI-encoded query string (EncodedQuery)

SELECT%20?names50AWHERES20% 7/B50A
$20%20%20%20dbpedia:Jack Nicholson
520foaf:name%s20?name%s0A% /D



SPARQL Protocol - Example

GET /sparqgl/?query=EncodedQuery HTTP/1.1
Host: dbpedia.org

Using CURL:

curl -v http://dbpedia.org/sparqgl/?
query=SELECT%20?name%0AWHERE%20%7B%0A
$20%520%20%520dbpedia:Jack Nicholson
s20foaf:names20?names0A%S /D



SPARQL Protocol - Example

<spardgl xmlns="...">
<head>
<variable name="name"/>
</head>
<results distinct="false" ordered="true">
<result>
<binding name="name">
<literal xml:lang="en">
Jack Nicholson
</literal>
</binding>
</result>
</results>



QUESTIONS?



