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Why Semantics?



because a flying pig would be too much

Practical Semantics?



an endorsement of the: 
one, 
true,

capital-S,
 Semantic Web

Ceci n’est pas



deep technical coverage of 
“standards”-based file-formats

Ceci n’est pas



an effort to convince you that
any particular way is always “best”

Ceci n’est pas



hypothetical

(i.e. there’s money here)

Ceci n’est pas



The Zeitgeist



The Zeitgeist



Traditional data-modeling



The beloved spreadsheet

Tabular Data

Restaurant Address Cuisine Price 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



Too much information, not enough cells

Tabular Data

Restaurant Address Cuisine Price 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)

etc…



Allows for simple queries

A simple schema

Restaurant
id
name
address
cuisine_id

Hours
restaurant_id
day
open
close

Cuisine
id
name



Filled with data

id name address price

1 Deli Lllama Peachtree 
Rd

$

2 Peking Inn Lake St $$$

...

restaurant_id day open close
1 Mon 11 16
1 Tue 11 16
1 Thu 11 19
2 Fri 5 23
...

A simple schema



This doesn’t fit into our schema...

Some new data...

Bar Address DJ Best Drink

The Bitter End 14th Ave No Beer

Peking Inn Lake St No Scorpion Bowl

Hammer Time Wildcat Dr Yes Hennessey

Marquis de Salade Main St Yes Martini



Maybe ok now, but can’t this keep happening?

Half empty columns?

Restaurant Address Price DJ Best Drink
Deli Lllama Peachtree Rd $
Peking Inn Lake St $$$ No Scorpion Bowl
Thai Tanic Branch Dr $$

Lord of the Fries Flower Ave $$
Marquis de Salade Main St $$$ Yes Martini

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 Yes Hennessey
The Bitter End 14th St No Beer



But now the information is duplicated :(

Link the tables?

Restaurant
id
name
address
cuisine_id

RB_Link
restaurant_id
bar_id

Bar
id
name
dj
best_drink



Better, but now we have to “migrate”

Split place / purpose

Venue
id
name
address

Hours
venue_id
day
open
close

Restaurant
id
venue_id
cuisine_id

Bar
id
venue_id
dj
best_drink



A small section of a limited product

Large Schemas



Does this look familiar?

A flexible schema?

Venue
id
name
address

Properties
venue_id
field_id
value

field
id
name



simple enough...

Add some data
id name address

1 Deli Lllama Peachtree Rd

2 Peking Inn Lake St

...

venue_id field_id value

1 1 Deli

1 2 $

2 1 Chinese

2 2 $$$

2 3 Scorpion Bowl

2 4 No

id name
1 Cuisine
2 Price
3 Specialty Cocktail
4 DJ?



No schema change required

Add live music info
id name address

1 Deli Lllama Peachtree Rd

2 Peking Inn Lake St

3 Thai Tanic Branch Dr

venue_id field_id value
1 1 Deli
1 2 $
2 1 Chinese
2 2 $$$
2 3 Scorpion Bowl
2 4 No
3 5 Yes
3 6 Jazz

id name
1 Cuisine
2 Price
3 Specialty Cocktail
4 DJ?
5 Live Music
6 Music Genre



Explicit semantics



Remember this from grammar class?

The basic data unit

subject predicate object



Machine readable and almost human readable

Restaurants as triples
subject predicate object

S1 cuisine “Deli”
S1 price “$”
S1 name “Deli Llama”
S2 cuisine “Chinese”
S2 price “$”
S2 name “Peking Inn”
S2 best drink “Scorpion Bowl”
S2 address “Lake St”
S2 DJ? “No”
S4 name “Fendalton”
S4 contained-by S5
S5 name “Christchurch”
S1 location S4
S6 name “Downtown”
S6 contained-by S7
S7 name “Wellington, NZ”
S2 location S6



An intuitive way of looking at semantic data

...or as a graph

S2 S6 S7

Peking Inn Downtown Wellington, NZ

Chinese

Scorpion Bowl

name name name

cuisine

best drink

location contained-by



Do you see the semantics?

Returning to the table

Restaurant Address Cuisine Price 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



So much to say about Britney

Celebrities



Location and demographics

Places



Political contributions, and business data

Companies



Say you’ve got a business data set

Easy merging

Microsoft

Bill Gates

chairman

industry

location

Software

Seattle



And then you manage to get a places data set

Easy merging

Microsoft

Bill Gates

chairman

industry

location

Software

Seattle Seattle

population

mayor

Greg Nickels

594,000



Merge the nodes, no schema changes necessary

Easy merging

Microsoft

Bill Gates

chairman

industry

location

Software

Seattle

population

mayor

Greg Nickels

594,000



We believe this for code, why not data?

Designing for change



Data is for sharing



The API flood

Data is for sharing



Many separate text files, implied semantics

Example: USDA



Explicit semantics, no need to interpret structure

Example:Geonames

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



The N3 format, intended to be easy to read

Serialization

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

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

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



How we know if we’re using the same verbs

Namespaces

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



A short list, accepted by Yahoo BOSS

Namespaces



Seattle, Seattle and Seattle

Strong keys



unambiguous and shareable

URIs and sameAs
<http://sws.geonames.org/3017382/> = France
<http://sws.geonames.org/3038033/> = Alsace

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



the linking data way

URIs and sameAs
<http://sws.geonames.org/3017382/> = France
<http://sws.geonames.org/3038033/> = Alsace

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

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

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



Querying and searching



back to our celebrity graph...

Querying



a pattern query graph

Querying

relationship? person1?
with

with

justin_timberlake

movie?

starred_in

“Crossroads”
name

name
name?



Look, no tables!

SPARQL

select ?name
where {?person1 name ?name .
       ?relationship with ?person1 .
       ?relationship with justin_timberlake .
       ?person1 starred_in ?movie .
       ?movie name “Crossroads”}



adding additional filters

SPARQL

select ?name
where {?person1 name ?name .
       ?relationship with ?person1 .
       ?relationship with justin_timberlake .
       ?person1 starred_in ?movie .
       ?movie name “Crossroads” . 
       ?relationship start ?start .
       FILTER (?start > 1999) }



predicates can be variables too

SPARQL

select ?name ?role
where {?person name ?name .
       ?person1 ?role ?movie .
       ?movie name “Crossroads”}



sets of bindings

SPARQL Results

{“name”: “Britney Spears”, “role”: “starred_in”},
{“name”: “Tamra Davis”, “role”: “directed”},
etc...



Implementation?



a BAD use of an RDBMS

The silly compromise

Object

id
name

Relationship

name
from
to



in-memory, native, or stored in an DB 

Sesame



RDF/XML or Turtle, right out of the box

Sesame



SPARQL queries

Sesame



Sets of bindings

Sesame



Pure client-side faceted browsing

Exhibit



Pure client-side faceted browsing

Exhibit



Data sources



Linking Open Data

LOD Community



Hi5 publishes FOAF data

FOAF
<rdf:RDF xmlns:hi5="http://api.hi5.com/" 
         xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
         xmlns:foaf="http://xmlns.com/foaf/0.1/" 
         xmlns:rdfs="http://www.w3.org/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/gE64Yc846782-01.jpg"/> 
      <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> 



Stats, containers and neighbors

Geonames



MusicBrainz



Many countries requiring XBRL reporting

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:OtherAdministrativeExpenses>
<ifrs-gp:OtherOperatingExpenses contextRef="J2004" decimals="0" unitRef="EUR">870000000</
ifrs-gp:OtherOperatingExpenses>
    ...
<ifrs-gp:OtherOperatingIncomeTotalByNature contextRef="J2004" decimals="0" 
unitRef="EUR">10430000000</ifrs-gp:OtherOperatingIncomeTotalByNature>
    <xbrli:context id="BJ2004">
        <xbrli:entity>
            <xbrli:identifier scheme="www.iqinfo.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.iqinfo.com/xbrl">ACME</xbrli:identifier>
        </xbrli:entity>
        <xbrli:period>
            <xbrli:instant>2004-12-31</xbrli:instant>
        </xbrli:period>
    </xbrli:context>



Vision, hype, reality



be very afraid of complicated stacks

Epilogue



ok, fair enough

Epilogue

Proven concepts



what we talked about today

Epilogue

Practial semantics

Proven concepts



and here’s where we get into trouble 

Epilogue

Proven concepts

Practial semantics

Future and Fantasy



The end.


