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BBC World




1ge Per Player

).//Inews.bbc.co.uk/sport/football/world_cup 2010/groups _and_teams/team/england/wayne_root
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WORLD CUP 2010

il Italy
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iPlayer
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Italy 1-1 Paraguay
Monday, 14 June

Italy v Mew Zealand
Sunday, 20 June, 15:00

Slovakia v Italy
Thursday, 24 June, 15:;00

Latest stories

Match report

Prview

Preview

BBC COVERAGE

Group F Teams w 1] L GO PTS
B italy 0 1 0 0 1
- Paraguay 1] 1 ] 1] 1

@NewZeasnd 0 0 0 0 0
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Features

Buffon confident after
back pain

v Gattuso to retire after World Cup

v Sunday's World Cup 2010
round-up

» Tuesday's \World Cup 2010
round-up

v Lippi in post-YWorld Cup exrit hint

Latest audio and video

e Paraguay boss
[ k"‘"ﬁ_ f-g delighted with draw

v Italy's Pirlo to miss two rmatches

v Rossi left out of Italy Cup squad

r Prandelli to be nest Italy boss
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== World Cup 2010
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&ll the facts and figures from
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BBC COVERAGE
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um Slovakia 0 o 0 u 0 o . o Slovakia v Paraguay Previcw
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Latest stories Italy v Mew Zealand Praview
Sunday, 20 June, 15:00
Buffon confident after Paraguay boss
back pain delighted with draw Faraguay v New Zealand Preview
Thursday, 24 June, 15:00
v Gattuso to retire after World Cup » Italy's Pirlo to miss two matches Slovakia v Italy Freview

v Skrtel hopeful for opening game
» Rossi left out of Italy Cup squad
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Open Sport Ontology
BC Sport:

Sports Ontology Olympics 2012 Track Cycling

Summer Olympics

sport:RecurrngCompaetition

bbeevent:recurringEven
spoilsubDiscipline

2012 Qlympics

sport:DivisionalConpatition

parrole_at
spor:hasDivision

sportdiscipline DhCeven:coverags

\ Men's Sprint ] par:holdar

sport:MultiftageCompetiton Event
sport.award
Men's Sprint Semifinals

sport:EnochoutCompotition

rotemsene

Men's Sprint Semifinals
Heat 1

sport Hound

Lsport:nnl.:ompmmn

llparl'.h" UnitCompatiticn

Men's Sprint Semifinals
- Heat 1 Race 1
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Open Ontology/Dataset reuse
Event | Geonames | Foaf | Etc.

subtggent

geo:SpatialThing time:TemporalEntity

K\‘ II". .-"ll ) e

\\\ '-\_...“
N foaf:Agent

factor ~agent
Event

product
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Graffiti: Suggest -> Tag [Player]

Graffiti  Version= Admin System status: OK Logged in as nabticnal\isaact01

£

Currently viewing: | Phil McNulty: Green and Barry on road to recovery (http://www.bbc.co.uk/Blogs/philmcnulty/201 =

Gareth Barry

Posted Mon 14 Jun 2010, 1:22 PM by Phil McNulty in Phil McNulty

World Cup 2010: Rustenburg Robert Green's work was not being done under the icy gaze of an
expectant nation - but he was literally the focus of attention as England got back to World Cup
business at their Rustenberg base....

Anua Bojg ayy bey do/pue malp A

bojg sau e ppe Jo Adjua Bojq e pui4

Tag story > Select main topics

Select the topics that this story is primarily focused on. Topics could ba anything from a persen cr organization
to a broad subject such as 'women in the workplace’.

Suggested topics | Topic search This story is mostly about:

a Q England

| o Robert Green

Q Gareth Barry

._J England

{,:} United States

o Algeria
@ Robert Green Personal information
Full name Gareth Barry
-\__}' Gareth Barry : 3 ; ; ’
Date of birth 23 February 1981 jage 29%)
Q Jos Hart Place of birth Hastings, England
E Height 1.83m (6t Oinj

| <<Back | | Next>> Playing position  Midfielder

Club information

| Tagging progress Current club IManchester City
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raffiti. Suggest -> Tag [Location] (Geonames

) Future

bojg mau e ppe ao fajua Bojg e puid

Graffii Version=1.0.0.0 CcPs

Admin Help System status: OK

Currently viewing:

BEC News - Enaland: Man killed as four lorries crash (http://www.bbc.co.uk/go/rss/int/new

s/-fng -

tailbacks.

Posted Wed 18 Aug 2010, 11:31 AM by uwnknown author in BBC News - England

A man dies in a crash between four lorries, leading to the closure of the M1 and 12-mile

Tag story > Select locations

Selact the locations that appear in this story.

Suggested |ocaticns | Location search

|mi|tu:un|

These locations appear in the story:

Q Milton Keynes, Borough of Milton Kevnes, GB

-\_:- Milton Keynes, Borough of Milton Keynes, GB
Q Milton Ernest, GB

Q Milton Regis, County of Kent, GB

Q Milton Damerel, County of Devon, GB

D Milton, County of Oxfordshire, GB

Q Milton of Murtle, Aberdeen City, GB

<< Back
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World Cup DSP Architecture
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Content (WPF)
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Dynamic
RDF Driven
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[php]

Future Media

Content Creation Network

CPS API ‘ ; |
-—

(WPF)

racle
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subscribe to publication

Graffiti API
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Extract Asset

metadata Metadata
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| I

—

BigOWLIM

Triple Store
Cluster

> Ontology Aware
NLP

Get Dynamic Aggregation
mod:[includelssi]

subscribe publish _, | PUBLISHER
events

publish static outputs for audiencelplatform

/N
ULl

Mobile Page  RSS feed  Web Page
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DELIVERY
CHAIN
(C++)

publish static outputs for audiencelplatform

Archive
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Get archive
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Future Media

PAL CPS
N Publisher - JAVA/JBoss
Sports
Htrsah RDF + Embjedded XML
Magnuss Syndication
iPTV Engine Graffiti - REST API
RDF + Embedded XML
EasyRDF PAL Service
Library
Rabbit MQ [Firewall Open]
A
RDF [ XML
REST API
REST API (GET) REST API (POST/PUT)

JSR-311 - Apache CXF
Canned - SPARQL Queries
Canned - XQuery Queries

RDF { XML

Memcache

JSR-311 - Apache CXF

RDF + Em;dded XML

Validation Service
RDF = Jena Eye Ball
XML = Schematron

Data Layer

Sesame
HTTP Sparql
Endpoint

BigOWLIM
Data/Ontologies

Sesame
HTTP Sparg|
Endpoint

BigOWLIM
Ontologies
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Scalable Clustered BigOWLIM

ZXTM
Aead Load Balance Pool

A WR
/bigowlim-sesapie/statements/(.") D

Read-Write Master " Read-Only Master %

Read HTTP Write HTTP Write HTTP Read HTTP
Connector Connector Connector 8176 Connector 8173

Transaction Queue Transaction Queue

Read Fead | Read Read | Read | Read
1 2 3 4 5 6

Heplication Replication Replication Replication

] Journalism




GET Accept text/rdf+n3
https://api.live.bbc.co.uk/dsp/sport/football/teams/chelsea

<http://www.chelseafc.com/>
domain:documentType <http://www.bbc.co.uk/things/do cument- types/homepage> , <http://www.bbc.co.uk/things/docu ment -types/external> .

<http://www.bbc.co.uk/sport/football/teams/chelsea>
domain:documentType <http://www.bbc.co.uk/things/do cument- types/bbc -document> , <http://www.bbc.co.uk/things/document- type s’lhomepage> .

<http://www.bbc.co.uk/things/2acacd19-6609-1840-9c2  b-b0820c50d281#id>
a sport:CompetitiveSportingOrganisation ;
domain:canonicalName
"Chelsea"M<xsd:string> ;
domain:document <http://www.chelseafc.com/>, <http :/Imww.bbc.co.uk/sport/football/teams/chelsea> ;
domain:externalld <http://dbpedia.org/resource/Chel sea_F.C.>, <urn:sports -stats:137316635>;
domain:name "Chelsea" ;
domain:shortName "Chelsea"<xsd:string> ;
sport:competesin <http://www.bbc.co.uk/things/5cd46 82a-7643-f445-8b1f-bcbaf450bc89#id> .

<http://dbpedia.org/resource/Chelsea F.C.>
domain:externalldType
<http://www.bbc.co.uk/things/external-id-types/dbpe dia> .

<urn:sports-stats:137316635>
domain:externalldType
<http://www.bbc.co.uk/things/external-id-types/bbc- sport- stats> .

<http://www.bbc.co.uk/things/5cd4682a-7643-1445-8b1  f-bcbaf450bc89#id>
domain:canonicalName
"Premier League"M<xsd:string>;
domain:externalld <urn:sports-stats:118996114> ;
sport:competitionType
<http://www.bbc.co.uk/things/competition-types/dome stic- league> .

I& Journalism © BBC MMI;




PHP->EasyRDF->AP

PHP Render layer consumes RDF from REST APl via Eas YyRDF
(http://www.aelius.com/njh/easyrdf/)

EasyRDF open PHP library
(Primary committer Nicholas Humfrey BBC)

protected function getOptions() {

return array(
"config" => array("usecert" => true),
"headers" => array(
"Accept" => "application/rdf+json",
"X-Expect" => "http://www.bbc.co.uk/things/platforms/h iweb"

);

$options = $this->getOptions()
$response = $this- >get("https://api.test.bbc.co.uk/dsp/sport/football /teams/chelsea”, $options)
$this- >data = new EasyRdf Graph("http://www.bbc.co.uk",$  response ->getBody());

teams = $this->data- >allofType("sport:CompetitiveSportingOrganisation”
3@ Journalism $ $ ypei P P gorg ) © BBC MMI:
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Sport Refresh 2012

Page per Athlete [10,000+], Page per country [200+], Page pel
Discipline [400-500], Page per venue, Page per team

Almost real time statistics and live event pages

Time coded, metadata annotated, on demand video, 58,000
hours of content

Far too many web pages for far too few journalists

DSP annotation architecture to automate content aggregation

1@ Future Media © BBC MMX



Sport Refresh 2012; Red -> Bright Yellow
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10000+ Dynamic Aggregations
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Lots of Dynamic (Live) sports stats

Europa League Results

It Stands Table
W me: Premier League - m
Thursday 26th April 2012 Latest Football
Team
Man Utd UEFA EUROPA LEAGUE TODAY (2)
- Man City 3 60 > Athletic Bilbao  0-0  Sporting Thu 26 Apr &' [ uve |
{agg 1-2) Athletic Bilbao 0-0 Sporting |
- Arsenal 35 24 (agg 1-2)
L Nawcasti 24 14 > Valencia 0-0 Atl Madrid Thu 26 Apr 6 m
""""""""""""""""""""""""""" (agg 2- 4) Valencia 0-0 Atl Madrid |
Tottenham 34 18 59 . (aga 2 - 4)
R a4 18 o8 Last updated 5 minutes ago
- Ewverton 34 4 48 £ All times UK View Live
Possession 2012 ;
Liverpool 34 ! 46
P w1 4 [
. West Brom 35 & 45 4-2  Valencia Thu 19 Apr  Full time Europa League
- Sunderland a5 1 44 2-1 Athletic Bilbao Thu 19 Apr  Full time
s 3% 6 43 o 7 o T i I, i 3l v
wansea - 50% mins 50% P ¥5ag
Stoke 34 -18 42 012 Pos Team
- Aston Vil B T reoxsionika
- QPR 36 18 34 22  Schalke 04 Thu 5Apr  Full ime 2 — Rubin Kazan
5 ¢ . i i g 6-4
_____ Wigan 35 26 34 B Valencia W Atletico Madrid 99 ) 3 — Tottenham
Bolton 34 -28 33 1-1 Sporting Thu 5 Apr Full time 1 . .
= - amroc
- Blackburn 35 26 o1 Shots 092-3)
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Olympics - 27 Live Video Steams
Live Stats overlays
Stats -> Ontology driven aggregations

LIVE VIDEO

LIVE

. Adlington sets sights

flw

* on GB medal [,

Ll 30 min let

London 2012 medals BEC One Diving G',rchng Trank

T T T Total Day 5 Coverage Men's 10m Pla'[mrm Final Day 5 Moming Session

' ' 28 :

: 2T
. 24
i"' 4 15 1

L BBC Three Athletics Rowing G

B 9F - Day 5 Coverage Day 5 Moming Session  Day 5 Coverage T

EEE SPORT | @Q9 CHOOSE sPORT B\
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SChedUIe EERCETT Ki

Schedule & Results

} AVAILABLE SOON R8s 1i: CATCH UP CATCH UP B« CATCH UP AVAILABLE SOON
Picks of the day [ semwermm= R o Vi i :
, - 0NN
Never miss a moment of —~~— a 1 & =
the Olympic Games 13:15 - 15:14 03h 02m 04h 12m 02h 48m 02h 26m 19:30 - 00:10

More video Cycling - Mountain ~ Boxing Modern Pentathlon Basketball Handball
Bike

Olympic Schedule = List View
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ﬁ_ Archery
} Athletics
w Badminton
v
Basketball
L A Beach
o Vaolleyball
T
H Boxing
: l Canoe
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Augment architecture with a Content Store

1. Atomic content assets stored in MarkLogic XML store
2. XML content queryable via Xquery

3. Content Assets searchable

4. Sports statistics searchable/queryable via XQuery

5. Ontological SPARQL via BIgOWLIM, assets Xquery via
MarkLogic

I Future Media © BBC MMX



AP
Stack

MarkLogic
BigOWLIM

] Future Media

Sports
Refresh

Magnuss Syndication
iPTV Engine

EasyRDF PAL Service
Library

A
RDF [ XML

CPS
Publisher - JAVA/JBoss

RDF + Embedded XML

Graffiti - REST API

RDF + Embedded XML

Rabbit MQ [Firewall Open]

Y

REST API (GET)
JSR-311 - Apache CXF
Canned - SPARQL Queries
Canned - XQuery Queries

JACUZZ| (TRIPOD v2)

Y

REST API (POST/PUT)
JSR-311 - Apache CXF

ADF | XML RDF + Em%dded XML
Validation Service
Memcache RDF = Jena Eye Ball
XML = Schematron
RDI ML RDE ML
Content Transaction Manager
Sesame XQuery
HTTP Client HTTP/JAVA Client
SPAMDF XQuery/XML
s Data Layer
Sesame
HTTP Sparql Sesame
Endpoint ContentStore HTTP Sparql

BigOWLIM
Data/Ontologies

Endpoint

f 5 =
=
o

MarkLogic
XML/XQuery

Endpoint

BigOWLIM
Ontologies




)ntology Aware NLP and Semantic Disambiguation

? Roy Hodgson:
Ex-England : .
T ven. coach Generic Analysis
? Roy Hodgson:

hockey player
Campaign" s

Sven-Goran i V Roy Hodgson:
[ - coach

....... - - RoyHodgsoDlsamblguatl

.......... hockey player

- dap

Eriksson Relevance
Roy Hodgson (69%) i
Rio Ferdinand (58%)
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.
port Stats REST AP

ST Endpoint for all'Spoerts Stats on BBC

= /clubstats
o footballtable
= fais/competitionf{com
» competition{comp}
» /positions/competition{comp}team/{team}
L] f'snashﬂb"mmetitiﬂru"cum
» /structuredstructureid¥
¢ [football/matches
= fstructuredstructureid}
o football/match
L] a" mamhid"~
o /football/recentresults
L] ,."I"I‘IETG!"I.I’ r‘r‘lﬂtﬂhid
o [football/videprinter
o ftootball/contig
» /competition/structuref{structureld}
» jcompetition/structurefstructureldy/groups

= fcompetitionfcompetitionldystructuredstructureldiarou
ffootball/stats

L] f'cumetit'mm’mm

L] :"mmetitium”mm."tEama’team

fericket/scorecard
= {matchid}

lcricket/matches

lcrickettable

» fcompetition{comp}

IE Future Media » [positions/competitionf{compiteam/{team} © BBC MMX
lcricket/stats




.
port Stats REST AP

. Accessible API

rclays Premier League LIVE as' it stands Table
T https:// api.live.bbc.co.uk/sportsdata/statsapi  /football/table/ ais/competition/118996114

rclays Premier League LIVE as it stands Table

T https:// api.live.bbc.co.uk/sportsdata/statsapi  /football/table/ ais/competition/118996114
ept: application/ json

irieve that latest football events ordered by timestamp
T https:// api.live.bbc.co.uk/sportsdata/statsapi  /football/ videprinter

t the formula 1 calendar for the specified season.
T https:// api.int.bbc.co.uk/sportsdata/statsapi  /formulal/year/2012/calendar
ept: application/ json

I Future Media elc. .. ele.. _elc... © BBC MMX



.
)lympics APl (Semantic RDF)

/tripod2012

/athletes
Huid}

/countries
/{country}

/countries-iso
Hiso}

/sports
/stories
Hdiscipline}
Hdiscipline}/events
Hdiscipline}/events/stories
Hdiscipline}/events/{event}

/metadata
/disciplines

/onestowatch
/countries/{countryUrIName}
/london2012

/sports/{disciplineUrIName}
/sports/{disciplineUrIName}/events/{eventUrIName}
/podium/events

H{rscCode}
[record/events
/venues
H{urIName}
1@ Future Media © BBC MMX



)lympics API (RDF)

@prefix par: <http:/purl.org/vocab/participation/s chema#> .
@prefix dc: <http://purl.org/dc/elements/1.1/> .

<http://www.bbc.co.uk/things/ 82f5db84-0591-49ee-b6f4-a1d26e€9381fb #id>a sport:Person ;
rdfs:label "Usain Bolt"*xsd:string , "Bolt Usain-athl etics-jam- 1986-08-21" xsd:string ;
foaf:name "Usain Bolt"xsd:string , "Bolt Usain-athle tics-jam- 1986-08-21""xsd:string ;
domain:canonicalName "Bolt Usain-athletics-jam-1986-  08-21"" xsd:string ;
foaf:givenName "Usain" xsd:string ;
foaf:familyName "Bolt"*xsd:string ;
domain:name "Usain Bolt"xsd:string ;
oly:dateOfBirth "1986-08-21""xsd:date ;
oly:gender "M"xsd:string ;
oly:height "195.0""xsd:float ;
oly:weight "94.0""xsd:float ;
oly:worldOlympicDream "true"~xsd:boolean ;
sport:discipline <http://www.bbc.co.uk/things/b3a086 df-ab42- 2b44-be8b-76b600bfcdce#id> ;
sport:competesin <http://www.bbc.co.uk/things/1b499a 08-4f02-4196-aa6c¢c-c43ea353138b#id> .

<http://www.bbc.co.uk/things/b3a086df-ab42-2b44-be8 b-76b600bfcdce#id>a sport:SportsDiscipline ;
domain:name "Athletics" xsd:string ;
domain:document <http://www.bbc.co.uk/sport/olympics [2012/sports/athletics> .

<http://www.bbc.co.uk/things/1b499a08-4f02-4196-aa6 c-c43ea353138b#id>a sport:MedalCompetition ;
domain:name "Men's 100m"xsd:string ;
domain:shortName "Men's 100m" xsd:string ;
domain:document <http://www.bbc.co.uk/sport/olympics /2012/sports/athletics/events/mens -100m>;
oly:measurementType <http://www.bbc.co.uk  /things/measurement -types/time> ;
domain:externalld <urn:ioc2012:ATM001000> .

<http://www.bbc.co.uk/things/903ef380-bdae-4a45-9a8 b-5e5a270a7d6¢#id> oly:oneToWatch <http://www.bbc.co.uk/things/82f5db84-0591-49ee-b6f 4-ald26e9381fb#id> .

<http://news.bbc.co.uk/sportl/hi/athletics/16554814  .stm#asset>tag:tag <http:// www.bbc.co.uk /things/a50dc8ba-947e-4856-8eb0-1cdbbf208ef7#thing>
dc:title "Event Guide: ATHLETICS" Mxsd:string ;
asset:storyType <http://www.bbc.co.uk/things/story- types/profile> ;
domain:document <http://news.bbc.co.uk  /sportl/mobile/athletics/16554814.stm> .

<http://www.bbc.co.uk/things/a50dc8ba-947e-4856-8eb  0-1cdbbf208ef7#thing> tag:taggedWithTag <http://www.bbc.co.uk/things/b3a086df-ab42-2b44-be8

<http://news.bbc.co.uk/sportl/mobile/athletics/1655  4814.stm> domain:platform <http:// www.bbc.co.uk/things/platforms/mobile> .
@ Future Media
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Olympic numbers
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Olympic numbers

the busiest day, the BBC

livered 2.8 petabytes, with the m Stream |1
ak traffic moment occurring when ; Stream 2
adley Wiggins won Gold and we

ifted 700 Gb/s. m Stream 3

Stream 4

6 million requests for BBC Stream 5

ympic video content across : m Stream 6 W ! Football
online platforms
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Swirnming
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)ynamic News mobile

Multi device capabillity
Responsive Web design

Built on a dynamic service API
New re-usable content model

Dynamic assets + additional ontology models
 Geo/Business/Science/NewsEvent/Etc...

I Future Media © BBC MMX



Responsive Dynamic News mobile (iIPad)

Carrier & 3:54 PM 100 % =)

:ﬁ BBC NEWS - Home

Carrier = 3:54 PM 100% [

NEWS Sections Vv

BBC NEWS - Home
Top Stories Most Read

Hunt to hand over private emails
NEWS Sections Vv

Top Stories = Most Read

Hunt to hand over private emails

Jeremy Hunt has said he will hand over emails about the BSkyB
takeover bid to the Leveson Inquiry as Labour accuses David
Cameron of a "cover-up".

'"Third party role' over spy death
A third party must have been involved in putting MI6

officer Gareth Williams in the locked bag where his
body was found, an expert tells his inquest.

Murder suspect knew first victim

1@ Future Media - © BBC MMX




ew Content Model (Re-usable XML/RDF)

thing - URI/GUID

asset/subject

XML
XInclude > Asset
[MarkLogic]

| statistic

predicate concept
R —

RDF Graph - Domain Model
RDF Store]

XML
Asset Documents
[MarkLogic]

article

obituary

headline |

paragraph |




Challenges

High Query throughput many millions of SPARQL queries a day
Continually changing asset instance data

Periodic changes to domain instance data sport/news knowledge model
Simple RDFS/OWL inference (forward chain)

Read / Write ratio 95% / 5%

No graph store capable of graph of document queries SPARQL+XQUERY with respect to
BBC performance requirements. (Thus multiple data stores)

1@ Future Media © BBC MMX



Challenges

No benchmarks that cover
Existing Benchmarks query mix not representative of BBC SPARQL (simple)
Existing Benchmark data set and ingest rates not representative of BBC RDF/model

No usable concurrent Read/Write benchmarks with associated inference (BBC use cas
Existing benchmarks are normally Bulk load.

Benchmark numbers very confusing as underlying topology, kit not standardized.
Vendors create NASA clusters to run tests on comparison difficult.

No benchmarks with complex cluster topologies (replication). Typical enterprise model
A& Future Media © BBC MMX



Challenges

No benchmarks that cover

Failure/maintenance scenarios
Cluster node failure
Backups etc..

1@ Future Media © BBC MMX



Challenges

BBC would like Benchmarks which provide transparent visibility of:

Ingest characteristics
Materialization; different levels of forward/backward chained inference
Model complexity; named graphs, simple->complex models
Data complexity; sparse/rich with non-standard indices geospatial etc
Concurrency; small->large concurrent data writers

Query characteristics
Query complexity; simple->complex
Backward chained; deduction
Concurrency; small-> concurrent query clients

Size/Form; Result size and multiple representations (content negotiation)
I Future Media © BBC MMX



What can the BBC provide

Datasets; RDF/OWL
SPARQL; BBC SPARQL / SPARQL Update
Usage scenario; Concurrency numbers etc.

Topology + Enterprise scenarios; cluster, data center, network characteristics, etc

1@ Future Media © BBC MMX



Platform future.....

BBC news completely re-engineered to use semantic approach (News Mobile style)
Geo aggregations
News Events
Business
Science/Technology
Etc..

Personalization

Open RDF / LOD + public SPARQL endpoint

1@ Future Media © BBC MMX






