Why Semantics?




Practical Semantics®

because a flying pig would be too much




Ceci n’est pas

an endorsement of the:
one,
True,
capital-5,
Semantic Web




Ceci n’est pas

o technical coverage of
ards -based file-formats




Ceci n’est pas

effort to convince you t
particular way is always *




Ceci n’est pas

nypothetical

(i.e. There’s money here)




STEVEY'S BLOG RANTS

This idea that there is generality in the specific is of far-reaching

importance. QBA M A‘ O 8

— Douglas Hofstadter,

| said...

As someone else mentioned, a glaring hole in this article is that you don't mention RDF
and SPARQL. If I needed to have this as external data instead of in the language, I would
say RDF and SPARQL is the way to do it.




Is the Relational Database Doomed?

Tony Bain 62 Comments

2. There is also a new crop of databases called "graph databases" gaining traction (with a model
based on nodes, relationships and properties), one of them being the open-source neo4j
(http:/Ineo4j.orq]

Using graphs 19 14 what is being discussed is scaling to volume. yes rdbms scales badly. however there is other

scaling that is much greater problem : scaling to complexity. here rdbms is hopeless, vast
number of tables have to be created and this is solidified upfront. also a problem with rdbms
is everybody has to put their 2C worth and have a different way of storing the same things,
rdbms does not help with standardization. thus millions of people toil developing their dbs all
different no science of information emerges.

the future is in semantic databases and entirely different architectures. We at thoughtexpress
have spent 10 years researching the problem of complexity and are convinced that rdbms is
in fact the root cause of unnecessary complexity found in modern it systems.

Posted by: pawel lubczonok | February 12, 2009 7:59 PM







Address

Cuisine

Deli Lllama

Peachtree Rd

Deli

Mon, Tue, Wed, Thu, Fri

Peking Inn

Lake St

Chinese

Thur, Fri, Sat

Thai Tanic

Branch Dr

Thai

Tue, Wed, Thu, Fri, Sat, Sun

Lord of the Fries

Flower Ave

Fast food

Tue, Wed, Thu, Fri, Sat, Sun

Marquis de Salade

Main St

French

Thur, Fri, Sat

Wok this way

Second St

Chinese

Mon, Tue, Wed, Thu, Fri, Sat, Sun

Luna Sea

Autumn Dr

Seafood

Tue, Thu, Fri, Sat

Pita Pan

Thunder Rd

Middle Eastern

Mon, Tue, Wed, Thu, Fri, Sat, Sun

Award Weiners

Dorfold Mews

Fast food

Mon, Tue, Wed, Thu, Fri, Sat

Lettuce Eat

Rustic Parkway

Deli

Mon, Tue, Wed, Thu, Fri




Address

Cuisine

Open

Deli Lllama

Peachtree Rd

Deli

Mon (11a-4p), Tue (11-4), Wed (11-4), Thu (11-7), Fri (11-8)

Peking Inn

Lake St

Chinese

Thur (5p-10p), Fri (5p-1a), Sat (5p-1a)

efc...




Restaurant

Hours

id

name
address
cuisine_id

S —

restaurant_id
day

open

close

Cuisine

id




A simple schema

address

restavrant_id

Deli Llama

Peachtree

]

Peking Inn

Lake St

]
]
2

Filled with data




Address

Best Drink

The Bitter End

14th Ave

Beer

Peking Inn

Lake St

Scorpion Bowl

Hammer Time

Wildcat Dr

Hennessey

Marquis de Salade

Main St

Martini




Address

Best Drink

Deli Lllama

Peachtree Rd

Peking Inn

Lake St

Scorpion Bowl

Thai Tanic

Branch Dr

Lord of the Fries

Flower Ave

Marquis de Salade

Main St

Wok this way

Second St

Luna Sea

Autumn Dr

Pita Pan

Thunder Rd

Award Weiners

Dorfold Mews

Lettuce Eat

Rustic Parkway

Hammer Time

Wildcat Dr

Hennessey

The Bitter End

14th St

Beer




Restaurant

id

name
address
cuisine_id

h——

RB_Link

restaurant_id

bar_id

Bar

id

name
dj
best drink




Bar

id
venue_id
di
best drink

Hours

venue_id

day
open Restaurant

close id
venue_id

cuisine_id




Large Schemas

A small section ot alimitea product




Venue

Properties

Te
name
address

venue_id
field_id

value

l

field

id

name




name address venve_id| field_id value
Deli Lllama Peachiree Rd ] ] Deli

Peking Inn Lake St 2 S
Chinese

9SS

Scorpion Bowl

No

name
Cuisine
Price
Specialty Cocktail
DJ?




address

venve id

value

Deli Lllama

Peachiree Rd

]

Deli

Peking Inn

Lake St

S

Thai Tanic

Branch Dr

Chinese

9SS

Scorpion Bowl

No

Yes

Jazz

Cuisine

Price

Specialty Cocktail

DJ?

Live Music

Music Genre







The basic data unit

subject == predicate == object




predicate

S

cuisine

“Deli”

N

price

IISII

N

name

“Deli Llama”

52

cuisine

“Chinese”

52

price

IISII

52

name

“Peking Inn”

52

hest drink

“Scorpion Bowl”

52

address

“Lake St"

52

DJ?

IINOII

54

name

“Fendalton”

54

contained-by

55

55

name

“Christchurch”

N

location

.

56

name

“Downtown”

N

contained-by

57

S7

name

“Wellington, NZ"

52

location

56




...or as a graph

P@kimg Inn Dowmtowm V\/ellingtom NZ

Hﬁl’ﬂ@ Héﬂ’ﬂ@ Hélﬂ’]@

cuisine location contained-
Chinese -«

b@@t drink

SCorplom Bowl

An intuitive way of looking at semantic data




Restaurant

Address

Cuisine

Open

Deli Lllama

Peachtree Rd

Deli

Mon, Tue,Wed, Thu, Fri

Peking Inn

Lake St

Chinese

Thur, Fri, Sat

Thai Tanic

Branch Dr

Thai

Tue,Wed, Thu, Fri, Sat, Sun

Lord of the Fries

Flower Ave

Fast food

Tue,Wed, Thu, Fri, Sat, Sun

Marquis de Salade

Main St

French

Thur, Fri, Sat

Wok this way

Second St

Chinese

Mon, Tue,Wed, Thu, Fri, Sat, Sun

Luna Sea

Autumn Dr

Seafood

Tue, Thu, Fri, Sat

Pita Pan

Thunder Rd

Middle Eastern

Mon, Tue,Wed, Thu, Fri, Sat, Sun

Award Weiners

Dorfold Mews

Fast food

Mon, Tue,Wed, Thu, Fri, Sat

Lettuce Eat

Rustic Parkway

Deli

Mon, Tue,Wed, Thu, Fri




Mickey Mouse
Club

Crossroads Relationship

Justin
Timberlake

, with
starred in ’/

starred in

Britney Spears | enemy —| Shar Jackson

person released album

\

Rehab Stint ..baby one more
time

r—

Y N

16-Feb-07 17-Feb-07

S0 much to say about Britney




Places

744000

Gavin Newsome

f |

-« Population -

San Francisco

r

Location

l

Geolocation

Longitude

¥

7 N

-122.4183

United States

California

Latitude

Y

Location and demographics




Companies

Ted Kennedy

f

Recipient

Contribution  — Amount —»|  $31000 Omaha

! t

Contributed Headquarters

Berkshire
Hathaway

!

Income

v

Software $118 billion

Microsoft <« Chairman — Bill Gates |— Director —

Political contributions, and business data




Easy merging

| chairman

m

l industry

Say you've got abusiness data set




Easy merging

594,000
chairman Tpopulatiom

m

l industry l mayor

And then you manage to get aplaces data set




Easy merging

594,000

chairman pOpulatiom

l industry

Merge the nodes, no schema changes necessary




Designing for change

django

ﬂ
L)

\ N

a

RAILS

@ Pylons

We believe this for code, why not data?
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Food Description File
NDB No.
Food Group Code

Food Group Description File A
> Food Group Code

l

Footnote File

Nutrient Definition File

NDB No. Nutrient No.

l Source Code File
— " Source Code

Nutrient Data File
NDB No.

» Nutrient No. Data Derivation File ‘

Source Code * Data Derivation Code

Derivation Code

vSources of Data Link File
Weight File » NDB No,

NDB No. DataSrc_ID
h 4

Sources of Data File
DataSrc ID




Subject

Predicate

Object

/3017382

Name

“France”

/3017382

wikipediaArticle

http://fr.wikipedia.org/wiki/France

/3017382

population

64094000

/3030967

Name

“Bourgogne”

/3030967

parentFeature

/3017382

/3038033

Name

“Alsace”

/3038033

parentFeature

/3017382




Serialization

@prefix geo: <http://www.geonames.org/ontology#>.

<http://sws.geonames.orq/3017382/>
geo:name '"France';
geo:population 64094000.

<http://sws.geonames.orq/3038033/>
geo:name "Alsace";
geo:parentFeature <http://sws.geonames.orq/3017382/>.

The N& format, intended to be easy to read




Namespaces

@prefix geo: <http://www.geonames.org/ontologyif>.
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-nsf#> .
@prefix dc: <http://purl.org/dc/elements/1.1/> .

How we know if we're using the same verbs




Namespaces

Vocabulary prefixVocabulary name Domain _____|Documentation |
_ Document metadata See documentation on the web.
—
b Jrresbass [Gonerovomabuary ___Ses omumentton on hewen.

A short list, accepted by Yahoo BOSS




Strong keys

Seattle, Seattle and Seattle




URIs and sameAs

<http://sws.geonames.orq/3017382/> France
<http://sws.geonames.orq/3038033/> Alsace

<http://dbpedia.orqg/page/France> = France
<http://rdf.freebase.com/rdf/en. france> = France

unambiguous and shareable




URIs and sameAs

<http://sws.geonames.orq/3017382/> France
<http://sws.geonames.orq/3038033/> Alsace

<http://dbpedia.orqg/page/France> = France
<http://rdf.freebase.com/rdf/en. france> = France

@prefix geo: <http://www.geonames.orqg/ontology#>.
@prefix owl: <http://www.w3.0rg/2002/07/owl#>.

<http://sws.geonames.orq/3017382/>
geo:name '"France'";
geo:population 64094000;
owl :sameAs <http://dbpedia.orqg/page/France>;
owl:sameAs <http://rdf.freebase.com/rdf/en.france>.

the linking data way







Mickey Mouse
Club

Crossroads

Relationship

starred in

/

3 with
starred in ’/

Britney Spears | enemy —»

person released album

\

Rehab Stint ..baby one more
time

Y

16-Feb-07

—

N

17-Feb-07

Justin
Timberlake

Shar Jackson

back to our celebrity graph...




Querying

starred_in

“Crossroads”

apattern query graph




SPARQL

select ?name

where {?personl name ?name
?relationship with ?personl
?relationship with justin timberlake
?personl starred in ?movie
?movie name “Crossroads”}

Look, no tables!




SPARQL

select ?name

where {?personl name ?name
?relationship with ?personl
?relationship with justin timberlake
?personl starred in ?movie
?movie name “Crossroads”
?relationship start ?start
FILTER (?start > 1999) }

adding additional filters




select ?name ?role

where {?person name ?name
?personl ?role ?movie
?movie name “Crossroads”}

pr@dicatee can be variables too




SPARQL Results

{"name”: "“Britney Spears”, “role”: “starred in”},
{"'name”: “Tamra Davis”, “role”: “directed”},
etc...

sets of bindings







Relationship

name
from

to




Sesame

New Repository

Type: Native Java Store
ID: Movies
Title: Sample Movie Dataset

 Next " Cancel |

in-memory, native, or stored in an DB




Add RDF

Base URI: file://iva_movies.xml

Context: <file://iva_movies.xml>

Data format: | RDF/XML ‘&
Location of the RDF data you wish to upload

RDF Data
URL:

f®) Sclect the file containing the RDF data you wish to upload

RDF Data

Fil ade/scratch/iva_movies.xm! [ Browse... |
ile:

Enter the RDF data vou wish to upload

RDF Content:

RDE/XML or Turtle, right out of the box




Query Repository

Query
Language:

SPARQL o

PREFIX
PREFIX dc:<http://purl.org/dc/elements/1.1/>
PREFIX rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

SELECT
zperft fb:film.performance.actor ?act
?act dc:title "John Malkovich".
?2film dc:title

Limit - =
00 =
results:

M Include inferred statements

" Execute |

SPARQL queries




Sesame

Query Result (2)

Limit results: 100 ==

Sets of bindings




Exhibit

63 MIT-related Nobel Prize Winners

The informaticn within this page has been retrieved from this MIT official source while the thumbnails are included from Nebelprize.org. Here is the Exhibit
JSON data file.

Discipline Relationship Shared? Deceased?
Chemistry no
Economics alumni
Medicine/Physioclogy professor
Peace research

Physics staff

THUMBNALILS « DETAILS » TIMELINE

63 Nobelists

sorted by: last-name; then by... » ' grouped as sorted

George ’:f\ Akerlof Sidney Altman Luis W. Alvarez Kofi Annan
Economics, 2001 Chemistry, 1585 Physics, 1568 Peace, 2001

Pure client-side faceted browsing




Exhibit

DIOXIDO DE NITROGENO « PARTICULAS PM10 « TABLA

Andalucia

Map gaelte | Hybrid ]
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Pure client-side faceted browsing
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FOAF

<rdf:RDF xmlns:hi5="http://api.hi5.com/"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns: foaf="http://xmlns.com/foaf/0.1/"
xmlns:rdfs="http://www.w3.0ra/2000/01/rdf-schema#"
xmlns:lang="http://purl.org/net/inkel/rdf/schemas/lang/1.1#">
<foaf:Person rdf:nodeId="me">

<foaf:nick>Toby</foaf:nick>

<foaf:givenName>Toby</foaf:givenName>

<foaf:surName>Segaran</foaf:surName>

<foaf:birthday>1-20</foaf:birthday>

<foaf:img rdf:resource="http://photos3.hi5.com/0057/846/782/qE64Yc846782-01."pqg"/>

<foaf:weblog rdf:resource="http://blog.kiwitobes.com"/>

<foaf:gender>male</foaf:gender>

<lang:masters>en</lang:masters>

<foaf:homePage

rdf :resource=

"http://www.hi5.com/friend/profile/displayProfile.do?userid=358280494"/>

<foaf:knows>
<foaf:Person>

<foaf:nick>Jamie</foaf:nick>
<rdfs:seeAlso rdf:resource="http://api.hi5.com/rest/profile/foaf/241087912"/>

</foaf:Person>

</foaf:knows>

</foaf:Person>
</rdf:RDF>




Linked Data

The Features in the GeoNames Semantic Web are interlinked with each other. Depending on applicability
the following documents are available for a Feature :

The children (countries for a continent, administrative subdivisions for a country, ...}. As an example the
children of France : http://sws.geonames.orq/3017382/contains.rdf

The neighbours (neigbouring countries). As an example the neighbours of France :
http://sws.gecnames.org/3017382/neighbours.rdf

Nearby features. Nearby to the Eiffel Tower are Champ de Mars,Trocadéro - Palais de Chaillot, ...:
http://sws.geonames.org/6254976/nearby.rdf

For the time being the links between geonames and the French INSEE are available in separate documents
only : régions et départments and arrondissements. These links will later be included in the web service
documents. More information about the INSEE rdf documents on the INSEE website (in French).




MusicBrainz

SPARQL Explorer for http://dbtune.org/musicbrainz/sparql

SPARQL:

SELECT ?title WHERE ({
7artist foaf:name "Madonna'
?work foaf:maker Zartist .
?2work de:title ?title .

Results:  Browse

SPARQL results:

"Buming Up”

"Jump (Axwell remix)"

“Love Profusion (The Passengerz Club Profusion)”
"Causing a Commotion"

“Buming Up”

"Like a Prayer (7" remix edit)"

"Erotica (Master at Work dub)"




Finance/XBRL

<ifrs-gp:OtherOperatingIncomeTotalFinancialInstitutions contextRef="J2004" decimals="0"
unitRef="EUR">38679000000</ifrs-gp:OtherOperatingIncomeTotalFinancialInstitutions>
<ifrs-gp:OtherAdministrativeExpenses contextRef="J2004" decimals="0"
unitRef="EUR">35996000000</ifrs-gp:0therAdministrativeExpenses>
<ifrs-gp:OtherOperatingExpenses contextRef="J2004" decimals="0" unitRef="EUR">870000000</
ifrs-gp:0OtherOperatingExpenses>

<ifrs-gp:0OtherOperatingIncomeTotalByNature contextRef="J2004" decimals="0"
unitRef="EUR">10430000000</ifrs-gp:0OtherOperatingIncomeTotalByNature>
<xbrli:context id="BJ2004">
<xbrli:entity>
<xbrli:identifier scheme="www.iginfo.com/xbrl">ACME</xbrli:identifier>

</xbrli:entity>
<xbrli:period>
<xbrli:instant>2004-01-01</xbrli:instant>
</xbrli:period>
</xbrli:context>
<xbrli:context id="EJ2004">

<xbrli:entity>
<xbrli:identifier scheme="www.iginfo.com/xbrl">ACME</xbrli:identifier>
</xbrli:entity>
<xbrli:period>
<xbrli:instant>2004-12-31</xbrli:instant>
</xbrli:period>
</xbrli:context>







be very afraid of complicated stacks




Epilogue

[ Logic J
‘ OWL \ ‘ Rules ’
‘ RDF-S I

RDF

SPARQL

ok, fair enough




what we talked about today




Future am

[ Logic

[——"--—
a»n_AN 2

SPARQL H
RDF

and here’s where we get into trouble







