Despite Our Best Efforts,
Ontologies are not the problem.

Tom Gruber
tomgruber.org

Stealth-Company.com
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m Components don’t matter

m Systems that matter
m Collective knowledge
m Intelligent Interface

m DISCUSS
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Where's the key technology?

i,

S8 eard @ Balda AG touch screen | Infimeon digital baseband radio | Samsung Electronics
Ll ATET = 1:25 PM maodube - 527 plas trandoeiver — 51525 Mard Flash memory and
Epson touch soreen Matianal Semiconductor display & Deram chip = 57625
SIM card display - $24.50 graphics connexting chip - $1.50 || Woolsan Microelectronics
CSR Bluetooth chip - $1.90 | A cotlec
Marvell Technalogy | Battery changer software
Growp Wi-R chip - 56
Inted Wireless chip
i Skywarks G5M Edge Power amp

Fhone back

touch I
sensor and

di

um:.r 3.7 valt Li-Lon
Palymer phone

L - barttery

“ COST OF COMPONENTS: $266 (£130)
Bk st ot RETAIL COST OF PHONE: $600 (£300)

Safari
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Which is the important part?

~w-“ =
TR ey am |
i)

% W
SHORTCUT MENU

4

There is only one reason to
choose a wireless company.

It's The Network™
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What part of the stack is
critical?

Serviet

Tomcat
L AM P Struts
Hibernate
Axis
Spring
httpd httpd
PHP PHP
Perl =

Database

Q phpMyAdmin Postresgl phpPFgadmin

Stack Management

Spikelnstall OpenPKG SpikePkg Spikelntegration controlpanelruntime
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The Tower of Semantics

User Interface & Applications l
Trust l

Ontology
Query: OWL Rule: o
SPARQL RIF 2
RDFS S

Data interchange:
RDF

XML

URI/IRI l
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“"Let them eat layer cake.”

Oops. We didn’t mean that.

context



Field of Dreamers

“If they use it, it will build itself.”

context



“"Don't ask what the Web knows,
ask what the World knows."

context



World-changing Technology

m Everyt
m Everyt
m Everyt

ning can
ning can

ning can

De captured.
ne stored.

ne distributed everywhere.

m Everyone can talk to everyone.

= Everyone can learn from everyone.
m Insert Semantic Web here ©
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Augmenting Human Intelligence

m Web 1.0
m Accessing human knowledge

m Web 2.0
m Gathering human knowledge

m Web 3.0
m Applying human knowledge

» How can we use technology to make us smarter,
individually and collectively?
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The Semantic Web Potential

How can the Semantic Web fundamentally
change our experience of the world?

m Enable Collective Intelligence

m Bring Intelligence to the Interface
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Collective Intelligence

Where the Social Web Meets
the Semantic Web

knowledge



Collective Intelligence
1968

"The grand challenge is to b
boost the collective 1Q of
organizations and of L
society. "

lllllll

3
1§

Doug Engelbart
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Collective Intelligence

2001

€

“The Semantic Web Is not a
separate Web but an extension of
the current one, in which
Information Is given well-defined
meaning, better enabling
computers and people to work

In cooperation.”
Tim Berners-Lee

Scientific American, May 2001
knowledge



Collective Intelligence
2006

low
3
i

Google

"The central principle behind

the success of the giants born In VAHOO!
the Web 1.0 era who have

survived to lead the Web 2.0 era g
appears to be this, that they eb

have embraced the power of the
web to harness collective
Intelligence" Tim O’Reilly

amazoncom

knowledge



Collective Knowledge is Real

m FAQ-0-Sphere - self service Q&A forums
m Citizen Journalism — “We the Media”

m Product reviews for gadgets and hotels

m Collaborative filtering for books and music
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Collective Knowledge Systems

m provide new and useful information
m from large collections of data

m based on human contributions
m augmented by technology

m get better as more people participate
m increasing returns with scale

18 knowledge



Web 2.0: Collected Intelligence

06 afica amsterdam animals zpri architecture art august australia zuwmn baby

barcelona DEACH bertin DIrtdaY vick viackanannite blue voston bw California
cameraphone camping Canada canon car cat cas chicago china christmas

church City clouds color concert day o d0g england EUrOPe fai famlly festival

sim forida flower flowers food france friends fun garden geotagged
germany g grarti green halloween hawai niking hollday home honeymoaon hengkeng

house india ireland island |ta|y Japan july june Kids lake landscape light iive london
macro may Me MEXICO mountain mountains museum MUSIC nature new newyork

newyorkcity newzealand n|ght nikon nyC ocean october parIS park party people
portrait red river roadtrip rock rome san sanfrancisco scotland sea seattle ssptember
show Sky snow Spain spring street SUMMET < sunset sydney tRIWAN texas

thailand tokyo toronto trAVel tree tees trip uk ueen USA VACALION vancouver

washington water Weddmg white winter yellow york 00

The Wisdom of Clouds
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Intelligent collection?
m social bookmarking, search

“Database of intentions”
m attention (click streams)
m Opinion (ratings, tags)
m Behavior (buying)
Collected communications
m blogs, wikis, discussion lists

“database of intentions” — Tim O’Reilly



Web 3.0: Emergent Knowledge
Systems

m provide new and useful information
m from multiple, large collections of data

m based on human contributions
m augmented by technology and structured data

m get better as more people participate.
m With increasing returns at scale

m provide answers, solutions, discoveries or
other results beyond the original data.

m based on computation and inference
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Roles for Semantic Net
Technology

m Composing and integrating user-
contributed data across applications
m The Gigantic Join

m Creating aggregate value from a mix of
structured and unstructured data

s Example: Recommendation engines
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Ontologies for the Gigantic Join

Flickr
exporter

Audio-

Scrobbler SIOC

profiles

FOAF
profiles

Census
Data

DBpedia

RDF Book
Mashup

f

S ---r e
World \.a— / it

Fact-

-\-H-\-\--"-\.
book \ "“““-q.__i
DBLP
Berlin
Wiki-
company

DELP
Hannover

http://richard.cyganiak.de/2007/10/lod/
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Travel Recommendation Engine

9 realtravel” s

Real Peuple Real Advice. Real Experiences.™

h(liﬂt' (G TN EE  destinations | topics | forums @ deals my travel blog | my trip plan

Start Over > Trip Details > Traveler Profile > Purpose > Ratings > Countries > Destinations > Recommendations

Recommended Destinations in Ecuador

By matching your personal travel interests and style to like-minded travelers,
we recommend you consider these destinations for your next trip.

Galapagos Islands  ©wlore Recommended blogs in Galapagos Istands ¥ |

a Region in Ecuador

Matching Travelers

Forrest World
Tour

One of the few places in the world where you can
literally come face to face with wild animals, the
Galapagos Islands are a treat for any nature-loving
traveler. From tortoises and flamingoes to sea lions -

and dolphins, life here has remained mostly untouched - The Journeyers
by rman. The wealth of life, as well as the volcanic

island landscape, make these islands a perfect

» zoom

Matching Interests

beaches and islands diving &  destination for ecotourism. Frevi
snorkeling nature and
wildlife viewing

Coca Explore Recommended Blogs in Coca b |

a City in Napo ;
Matching Travelers

A popular lead-in to the Amazon rainforest, Coca .
mainly offers hotels, restaurants and other necessities 100 )
Hayley

a traveler in the region may desire.
i Mand M

Mix of structured and
unstructured data

Machine learning to extract
clusters and synthetic
dimensions

Interview users to elicit profile
and interests

Recommend destinations and
trips based on
multidimensional matching

Output is human readable
experiences, selected by
machine inference

http://tomgruber.org/writing/collective-knowledge-systems.htm
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Intelligence at the Interface

The Killer App for Semantics
IS your online life.

Interface



Interaction Paradigms

m Breadcrumbs in the forest
m Follow the leader

m Abracadabra

m Room service
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Breadcrumbs in the forest:
The Hyperlink

User Role
m Choose your path

System Roles
m connect the dots

Technical breakthrough: universal resource identity
26 interface



Follow the leader:
The Portal

User Role

m choose your channels
(and consume them)

System Roles
m deliver the content

Technical breakthrough: frictionless broadcasting
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Abracadabra:
The Search Engine

User Role

m State your query
(and shift through results)

System Roles

m find relevant content and
filter on quality

ABRACADAEBRA
ABERACADAEBR
ABRACADAE
ABRACADA
ABRACAD
ABRACA
ABRAC
ABRA
AEBR
AB
A

Technical breakthrough: web-scale indexing and ranking
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Room Service:
Intelligence at the Interface

R

User Role
m Live your life

yvou think.

It's closer than ‘

System Roles

m Tell me what | need to know.
m Help me solve my problems.
m Help me meet my needs.

m Work for me. Be proactive.

(only it's good this time) | —

Technical breakthrough: personalized, context-aware Al

interface



What can 1Ial do?

s Know about your context

m Keep you informed and connected
m Help you remember

m Help you discover

m Work for you

30 Interface



Helps you organize, share, and
discover
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http://twine.com/

Helps you connect, discover,
stay in touch

& click the dots.

Drag the map

what is loopt?

» find friends on the map
» know what friends are up to

R S S R SR TS I < (P [ (e M,

15ure will. C'ya
~|there
[4, 1 | Yahoo! Research Berkeley presents

G Digy g™Bookmark World Explorer Night Explorer Trip Explorer Put on your blog APIs FAQ

=k

] ﬁ_ =] Enter location Take me there! =& Link tothis

! TAGS LOADED.

|
| &

—2

San Francisco

Bélieve

http://loopt.com
http://tagmaps.research.yahoo.com/

|| Exploratorium
— jacksan 3t
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http://tagmaps.research.yahoo.com/
http://loopt.com/

Helps you discover things you
care about

PANDORA

radioc from the Music Genome Pr&jer.t" register | slgn in

We created Pandora to put the Music Genome Project directly in your hands

It's a new kind of radio -
stations that play only music you like

Type in the name of your favorite artist, song or composer and

we'll create a radio station featuring that music and more like it.

artist or song  Listen Now J

N
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Works for you

travel planning that works for you

~ kango
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PCWORLD WEB 2.0 AWARDS
20 Most Innovative Best Travel
Products Site

Interface

Best of What's
[

Hotels Add My City | My Account

Airfare Predictions: Know When to Buy

Search flights for accurate airfare predictions.

OIOICIOIO

Buy Now. Wait.

Fares will rize. Fares wil drop. |

More cities

Top Airline Ticket Deals

@ $272 Los Angeles to Honolulu
@ $220 Boston to Los Angeles

@ $220 Los Angeles to Boston
More travel deals

Travel Tools: Know When to Fly

Compare low airfares over the next 30 days.

i i

Departure Dates

| Select departure city |i”

]

| First select departure




Your Assistant that Learns

File View Go Tocs Help

iris ¢

i E Projects
[ Mew [%] Delete 1

Laok for: TYPE ~|  Enteryour Oueny:

£ Semantic Graph) Viewer Schedule PEXA, 10-11am, E1228,

Participants | | Sub-Tasks |

o+ CALO Release 2.0

E I am scheduling your meeting for you

[camores]  [rrec]

LO Architecture

Suggests

biul CALO Tasks (%)

—| . DarpaTech |Participants |

Sub-Tasks [pTech Dema
 DarpaTech Slides

:

/' CALG Release 1.4 ftegories |
|FoETE]

[Participarts| ! = Select
m = Edit
Friday, Oct
AM

8-9: PTIME

- CALD Swps.. 9:30-10:30: Create
Presentation
10:30-11:20: PEXA
PM

11:30-12:30: Lunch

s 3 ACTION TTEM; (€ALO at L/:28) §

Meeting agenda notes

Non agenda notes

1 Tasle Schedule next meeting assigned to: Lynn Y

2

Announcements
I Release 33 cornplete
2 =Type new notes here and press return= $

Team Status

1 =Type new notes here and press return=

|

[

with Karen Myers and Pauline Berry

[] Boston

wery important,

[}

E Flease choose a schedule for 'PEXA’ below
Show me more schedules [ ]
E Please choose a schedule for 'PEXA’ below

C Tripreimbursement  Eom—
| ]

£ Reschedule Meeting

= Mihen wauld you like to
reschedule this mesting to?

C ALL| Reimburzemet
e-mailing manager for approwal

[ Sign reimbursement farm
B DRPA Presetation
@ [ Evite: John ..., Evite: Qckto..,

Upcoming.org..., jsmith has =...

[F15PaRK build =cript - Cleaning up

py clazs files in ant clean

context knowledge interface conversation

calo
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What makes an Interface
Intelligent?

m It knows a lot about you.

m [t understands you In context.
m |t IS proactive.

m [t gets better with experience.
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Knowledge and Reasoning

my online life

" reasoning
C my queries &. |eal‘nlng
©
g multidimensional
T my PIM sort
o my page
(D)
o :Tnyk < database
= lookup
| -
% graph
traversal

Hyperlink Portal Search @I
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Knowledge, Reasoning,
- - Learn from
Collective Intelligence Collective

Knowledge

our online lives

0 Share_our reasoning
C experience & learning
g our interests
= multidimensional
T Share our sort
5 information
E our lifestreams
o database
= | our content lookup
% graph
traversal

Collected Aggregated Emergent
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Last Word: What I Think Matters

When we're making our layer of the cake,
consider how It contributes to these goals:

m How to get useful knowledge from all
those intelligent people on the Internet

m How to give the benefit of this knowledge
to everyone.

39 conversation



For more information

m Tom Gruber
http://tomgruber.org/

m Collective Knowledge Systems

http://tomgruber.org/writing/collective-knowledge-systems.htm

m Intelligence at the Interface

http://tomgruber.org/news/sdforum-dec13.htm

= Rights: Attribution No Derivatives 011e

http://tomgruber.org/writing/aaai-ss08.htm
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