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Who's online: Limits to power




eKnowledge in minds
esTransfer by speech, sketches

eKnowledge in books
sTransfer by visiting libraries, public readings

eKnowledge in mass market books, films, newspapers, journals, television, radio
esTransfer by replication, broadcast

eKnowledge in Web pages, pdf/ps files, passive DBs, some audio
esTransfer by authoring then browsing, searching

eKnowledge in fluid constructs (wikis, complex evolving DBs/RDF stores, blogs, social network pages) ,
web services across all media, distributed across many sites.

eTransfer by collaborative construction, active notification, alerts, SMSs, social notification, mash-ups ...

eKnowledge understood by the web (KBs, probabilistic KBs, semantically enhanced texts, DBs, services)

eTransferred by assistive, cooperative software that understands users needs, desires, limitations, and
assembles/derives the right knowledge services



Introduction to Cyc

What's it for?




Logistics

OpenCyc (Current): [ http://sw.opencyc.org/concept/Mx4r8glkedAW-QdmyV1INLESFyYIA ] Lﬂ
OpenCyc (Versioned): [ http://sw.opencyc.org/2008/06/10/concept/Mx4r8qkx < AW-QdmV 1INLESFyIA ]

<concep (t) OpenCyc Collection: shipping container

Unique ID: [ Mx4r8glocXAW-QdmV1INLSSFyYIA ]
< conc English ID: [ LargePortableCargoContainer ]

C YC O r p English Aliases: [ "cargo container”, "cargo containers”, "portable cargo container"”,
< CQBCE] portable cargo containers”, "shipping containers” ]

r

A specialization of StorageConstruct. Each instance of LargePortableCargoContainer is a
large (usually about 40" ¥ 8" x 8" metal container used for shipping large guantities of
goods across land (e.g., on a large truck) or overseas (e.g., on a cargo ship).

A Type of: storage device

Instance of: spatially disjoint object type, type of object
Subtypes:

Instances:

Same as:

http://umbel.org/umbel/sc/LargePortableCargoContainer

Copyright © 2001-2008 Cycorp, Inc.




Logistics -

OpenCyc (Current): [ http://sw.opencyc.org/concept/Mx4rSbwOIPpYEdgAAAACSTIDGED ]
OpenCyc (Versioned): [ http://sw.opencyc. org,f2008,1‘05,n‘1D,n‘concepthxci-erwDIPpYEdqAAAACs?lDGQ]

| poychl

OpenCyc Collection: loading a vehicle

Unique ID: [ Mx4rSbwOIPpYEdqAAAACS71DGQ |

English ID: [ LoadingAVehicle ]

English Aliases: [ "had loaded a vehicle", "has loaded a vehicle”, "have loaded a vehicle”,
"load a vehicle”, "loaded a vehicle”, "Ioads a vehicle", "will have loaded a vehicle”,

"will load a vehlcle" 1

The collection of instances of Loading in which the toLocation is a vehicle.

A Type of: loading, putting something into something else
Instance of: type of temporally stuff-like thing
Subtypes:
Instances:

Same as:

Copyright @ 2001-2008 Cycorp, Inc.



Inferred Index °rd:Py:puedcate ontole

filters : predicate ontolo
mndex view : inferred legz:

> . 12OKWRTRoles “PublicConstant @ CyvcSecureFORT
Editing i 20) * ConvevingMaterials <DeliveryServiceEvent

=sical location to another. Shipping from the perspective of being done

iﬁ & UPS. the US Postal Service. or Dominoes Pizza Delivery might do."

> Browsing

All Assertions (2640) H open all { Wanonical Ship-TheWord 0 IntransitiveVerbFrame Shipping

» via Shipping (46) )

g_anonica] Ship-TheWord 0 Transitive NPFrame Shipping

via Conveving-Generic  ¢27) \itiveNPFrame
via Translation-Complete ¢3)

via CausinzAnotherOlyects Translationalblotion

> via ConvevingMaterials () B ransportees)

» ia (TransportViaFn TransportationDevice) (22) |= c DThEWMdm 0 Shippig)
» iz MaterialHandling 5 Pl

® ia TransportationEvent 33 o

® via DirectedTranslation (74) —

> E€kcy)

»

»

»

via Translation-SingleTrajectory @)
» via ControllingAPhysicalDevice ¢3)

¥ ia SocialQccurrence a0

> . . (and
via Physicalbvent &) isa :ACTION Shipping)

EE, tveVerbFrame

|




Intelligent Search

Valve Surgery | sea

Semantic Search Results




Intelligent Search

|heart valve repair
Scarch'

Semantic Search Results

A. Marc Gillinov, M.D.

A Marc Gillinov, M.D. Specialties: Minimally invasive mitral valve, aortic valve, and tricuspid valve surgery; mitral valve repair, surgical... Gillinov, M.D. has performed
125 heart-valve repair operations at

http:itomcat/ihtml-contentgillinov  GillinovHeartValveRepair.html icached)

Valve Disease

AN Repair or Replace + Cther AV Repair o
Replacements AV = Aortic A. Marc Gillinov, M.D.
hitp:ftomcat’html-content™alve Disease

Specialiies: Minimally invasive mitral valve, aertic valve, and tricuspid valve surgery;

Micholas G. Smedira, M.D. mitral valve repair, surgical treatment and minimally invasive surgery for atrial fibrillation;
Nicholas G. Smedira, M.D. Specialties: He off-pump coronary artery bypass surgery; and high-isk mitral valve surgery.

replacermnent, offpump coronary artery byp £ 3 : _ o .
htip/Aomeathtmi-contentismedira_htm { Medical Degree: Johns Hopkins University School of Medicine, Baltimere, Maryland
Joseph E. Sabik 111, M.D. Special Training: Johns Hopkins University School of Medicine, Baltimore, Maryland

Joseph F. Sabik I, M.D. Specialties: Adult
surgery, off-pump coronary artery bypass s
httpitomecat/ihtml-content/sabik html (cag

Eric E. Roselli, M.D.

Eric E. Roselli, M.D. Specialties: Adult cart
and replacement, high-risk valve surge
hitpitormcat/html-contentiroselli _html @ &

A native Clevelander, Dr. Gillinov spent the summers of 1978 to 1980 dividing his time
between working at Cleveland Clinic and playing tennis. He still enjoys both activities.

20
Gosta B. Pettersson, M.D., Ph. ) %
aortic and mitral valve repairfreplaceme it E

hitp:tomcat/html-content/pettersson .h

# =

15

‘” ninl
g

lJ—--

This graph, based on a small sample of patient data, s given for demonstration purposes only.
o _l|:|
Content adaptation: heart valve repalr




Intelligent Search

|coronary artery

S et ks e b o B B Marem
e n Ly, e . Sy | FS i b o —

Semantic Search Results
A. Marc Gillinov, M.D.

Gillinow, M.D. has performed 316 coronary artery operations at the Cleveland Clinic... invasive mitral valve, acrtic valve, and tricuspid valve surgery
repair, surgical treatrment and minimally invasive surgery for atrial fibrillation: off-purmp coronary artery bypass surgery
httpiftomcathtml-content/gillinoy  GillinovC oronaryArtery html (cached)

b Carmin ) e b e, 4 TR 54 e
Arm g | i | ey = o

T EE e s 1 e e e e

Nicholas G. Smedira, M.D.
and heart-lung transplantation, ventric
grafting, myectomy, recperations, an
httpitomcatihtml-content'smedira .h|

Gosta B. Pettersson, M.D., Pt
Adult acquired heart disease (includin
complex coronary artery surgery; acrt
httpiftom catihtml-content/pettersson

Joseph F. Sabik 11, M.D.

Joseph F. Sabik lll, M.D. Specialties: &
surgery, off-pump coronary artery bypi
httpiftom catihtml-content/sabik html

Coronary Disease

Primary isclated CABG refersto a sau

httpitomcatihtml-content/Coronal L

Bruce W. Lytle, M.D.

Bruce W. Lytle, M.D. Chairman, D pa
diseases, reoperations, diseases fth
httpeitomcatihtml-content/ytle ht al {

A. Marc Gillinov, M.D.

Specialies: Minimally invasive mitral valve, aortic valve, and tricuspid valve surgery;
mitral valve repair, surgical treatment and minimally invasive surgery for atrial fibrillation;
off-pump corenary artery bypass surgery; and high-risk mitral valve surgery.

Medical Degree: Johns Hopkins University School of Medicine, Baltimore, Maryland

Special Training: Johns Hopkins University School of Medicine, Baltimore, Maryland

A native Clevelander, Dr. Gillinov spent the summers of 1978 to 1980 dividing his time
between working at Cleveland Clinic and playing tennis. He still enjoys both activities.

images... excellent long-term pate cy Gillinov, M.D. has performed 316 coronary artery q?erations at the Cleveland Clinic Foundation since 1998,
.
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Page last updated at 16:

= E-mail this to a friend

How Mumb:

New details have been
slowly emerging about the
early stages of the Mumbai
terror attacks. Much of the
information has been
gleaned after the capture of
one of the militants
involved, as the BBC's S—
Prachi Pinglay reports from together
Mumbai. unfolde

The story of the Mumbai terror attacks li
private fishing trawler with five crew men
Arabian sea off the coast of Porbandar i
Gujarat state on 13 November.

Sometime during the next 12 days, the t
at sea by at least 10 young men, aged b
years, carrying backpacks and bags, act
the Mumbai police, coastguard, and con

Investigators still do not know what the iy
and where they were coming from when
trawler - though suspicion has fallen on t
of Karachi.

attacks, November 2008 Mumbai terrorist attack, ...)

} Advanced Info ‘

rrorist attack, Mumbai terrorist  *

Mumbai blasts was a:
“terrorist attack
Looking for taking hostages
\What type of thing is this? |

Additional Names

ICIick to add another name ]

CURE: Content
Understanding,
Review or Entry
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= E-mall this to a friend <

How Mumbai attack

2 Printable version <

unfolded

New details have been
slowly emerging about the
early stages of the Mumbai
terror attacks. Much of the
information has been
gleaned after the capture of
one of the militants
involved, as the BBC's
Prachi Pinglay reports from
Mumbai.

Investige
together

unfolded

The story of the Mumbai terror attacks lik
nrivate fishina trawler with five crew men

Relevant
questions
found using
inference

of Karachi.

srbandar i

lays, the t
n, aged b

bags, ac¢
l, and cor

vhat the ny
‘'om when
fallen on t

Mumbai blasts (aka Mumbai terrorist attack, Mumbai terrorist

attacks, November 2008 Mumbai terrorist attack, ...)

About H Basic Info

[ % The Mumbai terrorist attacks of
November 26 - 29, 2008 was intended to

damage |tangible thing

(-] +]

I Bu|generic agent was
adversely affected by Mumbai blasts.

] % The Mumbai terrorist attacks of
November 26 - 29, 2008 damaged
|thr'ng existing stably in time.

1 % The Mumbai terrorist attacks of
November 26 - 29, 2008 is intended to harm
\generic agent

[ Z The Mumbai terrorist attacks of
November 26 - 29, 2008 affects
|genen'c agent

[l I The Mumbai terrorist attacks of
November 26 - 29, 2008 affected

|thr'ng existing stably in time.

O Bw|thing existing stably in time was




News Front Page

<€ g

Africa

e

Americas

<
Asia-Pacific

Europe

L3

Middle East

Business
<

Health

Science &
Environmen,

< yrbandar i
2t Relevant T
Entertainme o lays, the t
:\Iso inther queStlonS Bagedy
< i . bags, ac¢
|, and conm
Video and Au found us'ng
< . vhat the n
I inference [l
ave Your Si fallen on t
I_n Pictures of Karachi.

-

Page last updated at 16:19 GMT, Sunday, 30 November 2008

= E_mail this to a friend <
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How Mumbai attack

unfolded

New details have been
slowly emerging about the
early stages of the Mumbai
terror attacks. Much of the
information has been
gleaned after the capture of
one of the militants
involved, as the BBC's

Investigs
Prachi Pinglay reports from Wg?
Mumbai. unfolded

The story of the Mumbai terror attacks lik
private fishina trawler with five crew men

Mumbai blasts (aka Mumbai terrorist attack, Mumbai terrorist |

attacks, November 2008 Mumbai terrorist attack, ...)
e

lorganism died in the
Mumbai terrorist attacks of November 26 -
29, 2008.

[ B The Mumbai terrorist attacks of
November 26 - 29, 2008 happened in

|focaﬁon

(-] +]

(=] +]

O S=Some |dew'ce
is used during the Mumbai terrorist attacks
of November 26 - 29, 2008.

U % |tangible thing was
the object of attack in Mumbai blasts.

(-] +]

[ B |generic agent
deliberately took part in the Mumbai terrorist
attacks of November 26 - 29, 2008.

(-] +]

U 3| generic agent acted
intentionally in the Mumbai terrorist attacks
of November 26 - 29, 2008.

[ %» The Mumbai terrorist attacks of
November 26 - 29, 2008 included the use of

|dew'ce

(-] +]

=E

x

[~]
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unfolded

New details have been

slowly emerging about the
early stages of the Mumbai
terror attacks. Much of the

Answers
understood

using NLP

crew men,

and KB )
content _
—n, agedb

years, carrying backpacks and bags, act
the Mumbai police, coastguard, and con

Investigators still do not know what the
and where they were coming from when
trawler - though suspicion has fallen on t
of Karachi.

Mumbai blasts (aka Mumbai terrorist attack, Mumbai terrorist

attacks, November 2008 Mumbai terrorist attack, ...)

Jremree o e B weass J wev mrevess .o

U %hhfng existing stably in time was
meaningfully involved in Mumbai blasts.

(-] +]

O Bw|intelligent agent was a
perpetrator in the Mumbai terrorist attacks of
November 26 - 29, 2008.

(-] +]

' B the Taj Mahal Hotel | is the Working
intended target of the Mumbai terrorist
attacks of November 26 - 29, 2008.

[~] +]

7| % The Mumbai terrorist attacks of
November 26 - 29, 2008's date is

11/26/2008 -11/29/2008 |,

Working
=4 ]

U] % The number of
|organism who are injured
in the Mumbai terrorist attacks of November
26 - 29, 2008 is |non-negative quantity or nu

[ Bw|generic agent
assisting in Mumbai blasts.

was

(-] +]

O B

non-negative quantity or nu
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26 - 29, 2008 is |non-negaﬁve quantity or nu

U1 Bw|generic agent was
assisting in Mumbai blasts.

e non-negative quantity or nu
organism died in the
Mumbai terrorist attacks of November 26 -
29, 2008.

¥ % The Mumbai terrorist attacks of ~ Working
November 26 - 29, 2008 happened in

'Mumbai, India |

“ S»Some |hand grenade \Working
is used during the Mumbai terrorist attacks
of November 26 - 29, 2008.

 BaSome |AK-47 |Working
is used during the Mumbai terrorist attacks
of November 26 - 29, 2008.

S Some |homemade bomb \Working
is used during the Mumbai terrorist attacks
of November 26 - 29, 2008.
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4 File Edit Tools \Window Help I
@ @ @

Task Info®| Concepts®| Document Search ®| Metwork Analysis ®| Queries &

@[ |[ ciear || Fing || Stop

r,!_' Give the values of SUBSIT, OTR-SUBSIT,OTR-ATTACK and WHAT-TYPE such that
@ Al ofthe following are true
2 @ OVR-ATTACK s notthe Murmbai terrarist attacks of Movember 26 - 29, 2008.
— @ Lashkar-e-Tayyiba was a perpetrator in OTR-ATTACK,
© Either ofthe following is irue
i All of the following are true
_ @ The Mumbai terrorist attacks of Novernber 26 - 29, 2008 included the use of some instance of WHAT-TYRE.
— @ WHAT-TYPE is a type of small-arms weapon.
al @ OTR-ATTACE included the use of some instance of WHAT-TYFPE.

& Al ofthe following are true

;l, @ SUBSIT is part of the Mumbai terrarist attacks of November 26 - 29, 2008,
- @ SUBETIs aninstance of WHAT-TYFE.

— @ WHAT-TYFE is atype of capturing.

fi. @ WHAT-TYFE is not terrarist attack.

..ll @ OTR-SUBSIT is part of OTR-ATTACK.
| @ OTR-SUBSIT is aninstance of WHAT-TYPE.

content
from CURE

| Add Group || Remove Group |

@ [ Continue J l Schedule J l Save J l Mew Tab J l Reset]

g answers Timed out

YWihat Type Otr Aftack Sources
hand grenade the terrorist attack on August 5, 2002 in Kashmir %‘ BlB|C]
hand grenade tzhgotgrrnrlst attack in Rajwas, India on August 2, % BIB|C|
captuting tzhgoszrmagar terrorist attack on Aeptember 24, %
hostage-taking tzhgoszrlnagar 1errorist artack on september 24, =
; the terrorist attack in Akhala, India on November
capturing 54 2000 E

Justify | | FactSheet | Visualize | Visualize &l | | Export | | Exportuc |

Status: die Message:
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Leaders of organizations that operate in —
Gaza and have killed Israelis ' T
Continue
e 1le
"' EEEFCH HEEU”E tes in the Gaza Strip. Save
; : : Ader of CULPRIT.
v | eaders of organizations that operate in| | g during PHvsICAL-DESTRUCTION-EVENT. Mew Tab
i i ;E“ Reset
GEEE-EHH hE".I'E I{I”Ed |5FEE|IE | perpetratorin PHYSICAL-DESTRUCTION-EVENT.
¥ Simple Fragments organization.
happened in the Gaza Siri
happened in Gaza City, the Loplauizn
Timed out
West Bank and Gaza.
e
IS an nrgamza.tl.nn. it — Sources B
holds the position of HAMAS £20.° L2 3 4 (12more) =
in the Gaza St.rl.p. LALAS 4B 5 O3 [+ (13 more)
holds the position of
in Gaza City, the West Ban HAMAS G 4B e D3 armoe [
and Gaza. . B
. | HAMAS it 2 GRENE O ¢ 3 15 mare)
i5s 3 leader of w? 420
was Killed during . HAMAS gl oD F0smoe) |
¥ General Fragments - R 4
happened in . Fact Sheet Visualize Visualize All Export Expaort UC
. operates in

rue Question Answering




‘Mt : InternationalOrganizationDataht
|internationalOrganizationMemberCountries
AfricanUnion Congo-Brazzaville)
|linternationalOrganizationMemberCountries

| UnitedMationsOrganization Congo-Brazzaville)

:gtirnglies (and
(isa 2COUNTRY IndependentCountry)
(territoryOf PCOUNTRY FLAND)
(peographicalSubRegions ContinentOfAfrica

TLAND))
(internationalOrganizationMemberCountries
|OrganizationOfAfricanUnity PCOUNTRY])

Republic of the Congo is a member of
Organization of African Unity, the
United Nations, and African Union.

Republic of the Congo
e
CRGMTEY PLAKE ¢

aphicalZubfegiomy Continenterdirice =LAk Ltk rsns s ol sed Dy eer 8 propeapiecsl ndeepon o Ropolis of fle o \

- A — y Libowady Lwrnr e R R TE S e L b —
internas ions lirgssioetlonfebersountr o - = =2 S-S A S o il

Urganizatierl P Afrjlcanidnt CaLmNTEY | dn o

s e T Cuvint. Plaicatun. Saatasie 8 Lalsitastoces dasr iy, Piabin il tailewaniiuin sl Wangralliee ol e

|

MoF LaPak L Lesl Ceope miey DaLaves sbul ey
L b rGadgs aiml Ll Dutdagl oo {0l LrasmDBFLIF LEd
TercinoryFe {enpe-Brarzavillaki in 5
nul'luﬁ-uq"iun.;: };:““r;; T v Repubbc of e Conge horders o L mmepocn
properGaggrapni cel lutFegieng geogrsnhtcalGunkeglons ) # drwn and Arpoly border on Fepede of the Cooga
in Temarnasional irganlzet sl stam
1124 ' fua Dmngo-Bragzaville indepesccestioantry) in Rpruleic of der Conge s an Adices cowisiry, o progls s oopeotrlic. sl proypabic
Insarrat bamsl brgant takionFabant w» Regobilic of the Cx ia et o O

Knowledge for People




—

i r
Poland Train Ticket Fly Cheap to Poland Warsaw Hotels, Poland
Get instant online tickets and 70% off Poland Air Fare Compare Discounts in February! Apartments in
reservations from RailEurope.com Paoland Flights - Save City Center and Old Towmn.
woeowi, R.ailEurope.com Poland.Flights.Asia.com woeowi, hotelinwarsaw,.com
EHE Ads by Google
General:
The Arkar beta
Francis R y '
The Missis '
T Vi w Poland
n dIrsaw, roian
E Documentation:
! Comment: The #ScapitalCity and one of the majorCities of Poland- AtPresent.
C General:
A Warsaw, Poland is a Polish citv and a capital.

tt Docur Warsaw,_ Poland's latinde is 52 25 degrees. Warsaw, Poland's longitude is 21 degrees.
T Comme Warsaw, Poland is in Poland Warsaw is the capital of Poland.

Gener Affiliations:

The Ry Warsaw, Poland is in Poland. Warsaw is the capital of Poland

Affiliat Miscellaneous:

Lusitani Warsaw, Poland is a city. Warsaw, Poland's population is 1,600 000. Warsaw_ Poland is where Stanislaw Lesniewski
Every a died. Alfred Tarsld was born in Warsaw, Poland.

The cap Okecie Airport services Warsaw. Poland ! Some subway is located in Warsaw, Poland.

Miscel ! Avlnfo's IATA/ICAOQ airport and airline codes webpage
Empero How was this page created? bon.

concept

Copvright © 1905 - 2007 Cycorp. All vights reserved.




Knowledge representations
inference methods, KA tools
for broad domain reasoning

Platform for infinitely
scalable reasoning on the
web



Use Case: City on-line L 50

e S B
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« Our cities face many challenges
Urban Computing mm Land improve the quality of life
il is thIC ‘way to  Gtlinstiute
Is ppb’llc trans Personal.
wa e 200 | Will | De late for my 9:45am talk? |, [
Can | stop at my favourite café? el s B
<1 Should | drive, take bus, or metro? tratlng'?
‘Take an umbrella?

LAST WEEK

|

-, —
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Use Cd FDA white paper Innovation or Stagnation (March 2004): 4

* Probl “developers have no choice but to use the tools of the last
ro century to assess this century's candidate solutions.”
devel
“industry scientists o Tl -
entire product area, ® @
used in areas other @ T TORE T
“Show me any potential l| | v - Bbek: G4

compound's drug class, 1q

P.in LI"S H-:-r.Gene

(Qzﬂ rulfe s stiffre oy sbs
0, 0,

b4
Show me all liver toxicity “Shovf 710200000

o
associated with the target as.sic 2 LB
or the pathway. WIth 10450 oo

"
10,000

1,000

LI Y J

Genetics Ch

Current: linking but no inference



i. Cyc Analytical Environment: CAE knowledge entry

Eile

@@ ®©

Edit Tools

Task Info Document Search Concepts Felated-to Query Creator Queries|

Find
rHOALTL, -
#EeventOcoy
TDISEASE-TY
instance of ?(
TTELEFPHORNI
of ?CCF-TELE
TEVENMT is an
PCCF-PREOF
PCCF-EVEMT
PCCF-EVEMT
TARGZ is the
to create the |
TAFIB-SLIRIGE
TEMDOVASC
performed be
TARGZ.
PDATE ends
TTHIMG-THAT] _
TEMDOVASC
endovasculan
the parient's
¥ Temporal Relatio
The latest inte—
ARGT ARGZ)
TIME.
The earliest i
(RELATIOMN A
tfrue is TIME.

EVEMT occur:

no | ATER-M.Y
1 Il ]

Status: dle Message:

1
k

Ask
* ARGYT acts on some part of thoracic aorta,

*ARG1T is an endovascular procedure that is a stent placement,
* ARGT happened in Cleveland Clinic main campus, Mew Tab
*and ARGT happens sometime between June 2002 and May 2004.

Save

Context: Anytime PSC Edit...

Fesults: [All | = | Time limit; |90 - Allowe speculation’? More...

il -

Answers |

Answer

“Who had an endovascular stent placement

on their thoracic aorta at CCF’'s main campus
between June, 2002, and May, 2004?"
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/F EVENT > TEMPORAL-THING o PARTIALLY-TANGIBL-

(Va, b) ac EVENT A be EVEN
causes( a, b) — precedes( a, b

Core
Theories

- == (Vm,a) m e MAMMAL A a e ANTHRAX =
Domaln-SpeCIflc causes( exposed-to( m, a ), infected-by( m,

Theories

Very specific information

i i : ist FtLaudHolyCrossERCase#40
(some indirect, via SKSI) ( y

(caused CutaneousAnthrax
(SkinLesions Ahmed_al-Hazn

First Order Predicate Calculus: unambiguous; enable mechanical reasoning

N— h Higher Order Logic: contexts,
predicates as variables,

nested modals, reflection,...

| vx.dy. Amer(x) = mother(x,y)

[Formal Representation for Reaseomning



First Order |

\
o(I1SAd ASDrinancidiCcorp runilciyneiacorpordtion)
o(corporateOfficers ASBFinancialCorp GeraldRJenkins)

@il Vit © rindarncidi 1 rdrisdCuoriivic
(relationAllExists performedBy RepurchaseProgram PubliclyHeldCorporation)

eln MT: FINnanciall ransactionMt
(forAll ?X (implies
(isa ?X RepurchaseProgram)
(thereExists ?Y (and (isa ?Y PublicallyHeldCorporation) (performedBy

. Rule |
?X ?2Y))))) |

s IMpnes
(and (isa ?SET Set-Mathematical) (cardinality ?SET 1) (elementOf ?THING ?SET))
(equals ?SET (TheSet ?THING)))

|

I e(DelIEers 1srael (reiationinstdncecxists possesses >Syriad Ciusterooimno) )

e(OpaqueArgument Dellers )

~ Second Order | I
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Activities

Business & Politics
Artifacts 3:;;?;?393 Commerce Warfare

Emotion Human orts

. Sp -
roducts Conceptual Purchasing Professions
q Perception Behavior & 3 Recreation -
Devices Works Belief Actions Shopping Entoriainenont Occupations

ehicles Mechanical Software Social
Buildings & Electrical Literature Language Relations,
Weapons Devices Works of Art Culture

Social Transportation Travel Everyday
Activities & Logistics Communication Living

General Knowledge about Various Domains

Specific data, facts, and observations




e isa 596215

e genls 99198

o disjointWith 6114
e resultlsa 4277
e resultGenl 1206
e arglsa 35617

e argGenl 5398

e argllsa 16748
e arglGenl 2354
e arg2lsa 14114
e arg2Genl 2283
e arg3Isa 3486

argFormat 5493
arg2Format 3320
functionallnArgs 1427

arity 16416

arityMin 958

comment 57305

genlPreds 7440
negationlnverse 990

genlMt 26078
denotationInEnglish 409745

synonymousExternalConcept
13916

_Open Cyc Predicate Populations

W




e OpenCyc (www.opencyc.orqg)
o The Cyc Ontology made 100% freely available
(yes, 100% free even for commercial purposes)

> Available for download on SourceForge and on
opencyc.org

o QOver 30,000 accesses

e ResearchCyc (researchcyc.cyc.com)

o OpenCyc + millions of hand-engineered assertions
> Free for R&D purposes

o Current users: 300 research groups (about 1/2
academic)

Open and Research



http://www.opencyc.org/




For my own Part, I swam as Fortune directed me,
and was pushed forward by Wind and Tide. I often
let my Legs drop, and could feel no Bottom: but
when I was almost gone, and able to struggle no
longer, I found myself within my Depth; and by this
Time the Storm was much abated. The Declivity was
so small, that I walked near a Mile before I got to
the Shore, which I conjectur'd was about eight a-
clock in the Evening. I then advanced forward near
half a Mile, but could not discover any sign of
Houses or Inhabitants; at least I was in so weak a
Condition, that I did not observe them. I was
extremely tired, and with that, and the Heat of the
Weather, and about half a Pint of Brandy that I
drank as I left the Ship, I found myself much
inclined to sleep. I lay down on the Grass, which was
very short and soft, where I slept sounder than ever
I remember to have done in my Life, and, as I
reckoned, above Nine Hours; for when I awakened,
it was just Day-light.

http://www.jaffebros.com/lee/gulliver/bk1/chap1-1.html

Travels into Several Remote Nations of the World, in Four
Parts. By Lemuel Gulliver, First a Surgeon, and then a Captain of
several Ships, Jonathan Swift, London, Benj. Motte, 1726

A\

850 words: 600 nouns, 150 adjectives,
100 syntactic operators

Basic English: A General Introduction with Rules and
Grammar.

Ogden, Charles Kay. Small format, hardcover.

Publisher: Paul Treber & Co., Ltd. London, 1930.




Is it attached to the
inside of the outer object?

— Yes -- Try
#$connectedTolnside

Can it be removed by pulling, if
enough force is used, without
damaging either object?
— No -- Try #$in-Snugly
or #$screwedin

Does the inner object

stick into the outer object?
-Yes — Try

#$sticksinto

I Senses of "In’ I



Does part of the inner object
stick out of the container?

None of it.
#$in-ContCompletely

N

|, .
1 4 T

Yes
#$in-ContPartially

No
#$in-ContClosed

FOF INIerence:s
P Senses of “In’
&

3
w
4

F

If the container were
turned around could
the contained object
fall out?

Yes
#$in-ContOpen




-

Does part of the inner object
stick out of the container?

None of it.
#$in-ContCompletely

Yes
#$in-ContPartially

No
#$in-ContClosed

N

|
rl —‘
.:E'JI.
s
W
|:\. . ‘._‘:\'
-~
-‘ '
3

If the container were
turned around could
the contained object
fall out?

Yes
#$in-ContOpen




Is it attached to the
inside of the outer object?

— Yes -- Try
#$connectedTolnside

Can it be removed by pulling, if
enough force is used, without
damaging either object?
— No -- Try #$in-Snugly
or #$screwedin

Does the inner object

stick into the outer object?
-Yes — Try

#$sticksinto

SEMNSES OfF "IN’




o #$TransportationEvent

o #$ControllingATransportationDevice
o #$TransportWithMotorizedLandVehicle
o (#$SteeringFn #$RoadVehicle)

o #$TransporterCrashEvent

o #$VehicleAccident

o #$CarAccident

o #$Colliding

o #$IncurringDamage

o #$TippingOver

o #$Navigating

o #$EnteringAVehicle ...

@Some Transportation Event Types



o #$performedBy o #$fromLocation

o #$causes-EventEvent o #$toLocation

o #$objectPlaced o #$deviceUsed

o #$objectOfStateChange o #$driverActor

o #$outputsCreated o #$damages

o #$inputsDestroyed o #$vehicle

o #$assistingAgent o #$providerOfMotiveForce
o #$beneficiary o #$transportees ...

Over 400 more.

@Relating Events and Participants



hroeghivored USGS: “at”

USGS: “bay"

USGS: “sheam”
G “5TH
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SelflnvestedPersonal Pension
ARs 8

isa: AccountType
e m 4 v+

imar DondTypebylssungd gentType
gonlsr CorporatoBond.Agrooment
Contexts Unlon of all sontexts
Pradieate: ol

Existing Cyc content is large, but
knowledgeable systems must give
proactive, constant, accurate support
to all: Needs very broad coverage
and high accuracy.

SEMETE. Information 1997 "DECOMP OSABLE- OBIECT") ‘Tem; oralThing
o m skl ‘BusmessRelatedDou:umentOrAm’eement [Universal¥ ocabularyllt] ... *see shove*
m@mmmm SENEUE-Information] 997 "DECOMPOSABLE-CRIEC .. ®Account
e at - emnenl [HEMEUSM appinghit] ¥Personaldcoount [Uriversal¥ ocabularyhdt]

’Ev..ﬁ.&mmt ¥R etirement A ccount [UniversalVocabulargMi]

1
’hﬂonequrchas eFensiongcheme [Universal¥ ocabulatyhdt]

Clorpora teBond-Investn:entGrada "
(Universal VocahularyMt > (*Bond.Agreement, # Corporateliond. Agrvemen B

’Ret:irementAccount [UtdversalVocabularyhdt] ... *see abowve®
*SelfInvestedPersonalPension

E X i S t i n g W@@@ b O [TheMotleyFoolUKCorpusMt -> (*MoneyPurchasePensionSchenme,




Web 3.0 Systems start from Web 2.0-
style learning.
Acquire ground facts, test rule
inferences.

Another CURE example.

L&Y Content Understanding, Review or Entry

L




FOXNEWS.COM HOME > WORLD

Hamas Leader's Son Among 19 Killed in
Israeli-Palestinian Conflicts

Tuesday. January 15, 2008

Associated Press

=~ E-Mail 5 Print 27 Digg This! =" del.icio.us

GAZA CITY, Gaza Strip — Israeli troops killed a son of Gaza's most powerful leader along
with 18 other Palestinians on Tuesday in the bloodiest day of fighting in the coastal area
since Hamas militants seized control last summer.

As fighting raged in Gaza, a Hamas sniper shot and killed an Ecuadorean volunteer working in the
potato fields of anIsraeli border farm. That killing, and Tuesday's high death toll, stoked the flames of
violence at a time when Israel and Palestinian moderates are making halting attempts to talk peace.

* Click here to view photos.

Tuesday's bloodshed began before dawn when Israeli infantry, tanks and helicopters pushed into
northern Gaza in what the military said was a routine operation aimed at Palestinian militants who
launch rocket barrages at Israeli towns near Gaza almost every day.

Three Palestlﬂlan Civ”inunq'rr\:.-r\_.'iﬂlT\_.J\..i n e s Gt g, darong vt e |'-ru.'rr|a|j mllltants — ane Gf

them Hussam Zahar, 224, the son of hard-line Hamas leader Mahmoud Zahar. hg |graglic nulled out
Tuesday with no casugallies. A later airstrike on militants firing rockets into Israe yjjled two more

Hamas men.

http://www.foxnews.com/story/0,2933,322785,00.html
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GAZA CITY, Gaza Strip — Israeli troops killed a son of Gaza's most powerful leader along
with 18 other Palestinians on Tuesday in the bloodiest day of fighting in the coastal area since
Hamas militants seized control last summer.

As % | lcuadorean volunteer working in the
pot Manmoud Zahar /'s high death toll, stoked the flames of
viol naking halting attempts to talk peace.

Known || Teach | | Followups
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[~person
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nor aimed at Palestinian militants who
lau |Glick to suggest something else yday.
Thr o ong with 14 armed militants — one of
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Associated Press

“ E-Mail 5 Print 2 Digg This! =" del.icio.us

= =

GAZA CITY, Gaza Strip — Israeli troops killed a son of Gaza's most powerful leader along
with 18 other Palestinians on Tuesday in the bloodiest day of fighting in the coastal area since
Hamas militants seized control last summer.

As! Mahmoud Zahar * | cuadorean volunteer working in the
pot /' high death tol, stoked the flames of
viol naking halting attempts to talk peace.
| | Known || Teach || Followups| [~~~ Semeeee
- Cl

[~ person
Tue |Hamas leader tanks and helicopters pushed into
nor - - aimed at _F_‘g_l_e_s_t_ip_ir_;t_rl _rp_il_i'gq_r'l_t_s_ who
laur |Gllck to suggest something else y day.
Thri | Additional Names ong with 14 armed militants — one of
then , . The Israelis pulled out
Tue IGHCK to add another name ckets into Israel killed two more
Har

ospital in Gaza City, a weeping

AMnrdramen Datme ad A Mahmoud Zahar held his lifeless son's bloodied head in his




FOXNEWS.COM HOME > WORLD

Hamas Leader's Son Among 19 Killed in

Individual : MahmoudZahar
Tul

st Bookkeeping Assertions :

B (mvCreator Mahmoud? ahar CycAdministrator) in BookkeepingMt
S (mvCreationTme MahmoudZ ahar 20080118) in BookkeepingMi
B CreationSecond MahmoudZahar 165058) i BookkeepmgMt

[

G/
Wi GAF Arg : 1
Sil
Ad Mt : UniversalVocabularyMt
pqisa: ¥ Indnidual if
Vi
Mt : (ContextOfPCWinterpretationFn CVWSentence--7 CyveAdministrator (DavFn 18
(MonthFn January (YearFn 2008))))

Tuisa : ¥ (SubcollecionOfWithBelationToF n Person hasl eaders Organization-Hamas)

no
18U N gt : UniversalVocabularyMt

TH ¥ (inProgressTerm MahmoudZahar) f

Tuesday with no casualties. A later airstrike on militants firing rockets into Israel killed two more
Hamas men.




4 I
Leaders of organizations that operate in —
Gaza and have killed Israelis I e

=R UL =]
¥ Search Results ?t'zs i”fﬂgufif;ﬁ"m- S
. . B ero .
v | eaders of organizations that operate in| | 4 quring PHvsIcaL-DESTRUCTION-EVENT, ———
Gaza and have Killed Israelis el Reset
' gj I E i | perpetratorin PHYSICAL-DESTRUCTION-EVENT.
Imple rragments organization.
happened in the Gaza Siri
happened in Gaza City, the ET“i;f;‘"fufts
West Bank and Gaza.
e
IS an urgamza.tl.n:ln. —— —— cowces O
holds the position of HAMAS £20.° L2 3 4 (12more) =
in the Gaza St.rl.p. LALAS 4B 5 O3 [+ (13 more)
holds the position of
in Gaza City, the West Ban HAMAS G 4B e D3 armoe [
and Gaza. . B

. | HAMAS e 2 EERE O & 3 {15m|:|re:|
is aleader of . w? 420
was Killed during . HAMAS 455 0 D3 4 13more)

¥ General Fragments 4
happened in . Fact Sheet Visualize Visualize All Export Expaort UC

. operates in

Sing Acquired Knowledge




fTask Info |/ Document Search B |” Concepts & [ Network Analysis ® | Queries & |

T

|sraelis

killed

Gaza

arganization

Leaders

¥ Search Resul
Leaders o
Gaza and
¥ Simpld

Status: ldle [T}

4# Eucpelopedia of the Criertt, Lexic Orient. cont hitpfwanw i-cias. com/e ofhamas hitm |
A5
- &— TKB Fact Entry Source Sit ott Fatal Terrorist Attacksin [sraclsincethe Declarationof Principles 8

Y Query: What values of X and CULPRIT are there such that
Continue
& sotne Asian was killed during some physical destruction event,
& CULPRIT operates in the Gaza Strip 53
& CULFPRIT was a perpetrator in that physical destruction event, Mew Tab
@ and X is a leader of CULFRIT? Hee
Answer:
CULPRIT: HAMAS
x Mahmoud Zahar Loplauizn
Y B Timed out
ecause:
s headquarters is in the Gaza Strip %1 ..................................................
hlahtnowd Zahar was a leader of HAMAS on January 15, 2008, Ez
HANAS was a perpetrator in the Jerusaletn, [srael terrorist attaclk on August 19, 2[][]3.@3, 5“ Z more) =
" Eor
Avraham Bar-Or was ldlled during the Jerusalem, [srael terrorist attack on August 19, 2003 g’ 3 more)
di:
Avraham Bar-Or was an [sracli N [ |
» Detailed Justification: F-more) =]
¥ External Sources:
1 x 15 maore)
% SAIC Legacy Assertions, Science Applications Tdernational Corporation .
‘& Hamas Leader's Son Among 19 Eilled in Tsrash-Palestinian Conflicts | 3 more) _
3@ "Patterns of Global Terrorism 2003", Uhited States Department of Stare, April 2004, httpwrwew state gow/ ——————————
24 gov!,
port UIC




Fact Gathering & Verification )

Google

/ Search \ “George Washington, cofounder
of the United States...”
H

(foundingAgent GeorgeWashington
UnitedStatesOfAmerica)

Parse

4+ Google

Consistency & Verification




Query
“What are symptoms of Whooping Cough?”

S
(symptomOfAilment WhoopingCough ?SYMP )\

NL Generation

Partial English sentences
“A symptom of whooping coughis " /
“Whooping cough can cause "
“A symptom of Pertussis Bordetellais

“‘Symptoms (such as ) of whooping cough”
Learning Facts ) GO Ugle’
by Search

(&




Looking for something that matches the
argument constraints on the predicate...

L _ . symptoms of
Ohasping coue pertussis such asi fever
| — =P and a dry cough|.

Respiratory Infections > Pertussis {Whooping
. Cough) l

S INFECTIONS

Pertussis, also known as whooping cough, is an
infection of the respiratory system caused by the
bacterium Bordetella pertussis (or B. pertussis).
It's characterized by severe coughing spells that
end in a "whooping” sound when the person
breathes in. Before a vaccine was available,
pertussis killed 5,000 to 10,000 people n the
| United States each year. Now, the pertussis

ERbIiE ]

Parse back into
existing CycL concepts

4

(symptomOfAilment WhoopingCough Fever)
(symptomOfAilment WhoopingCough Coughing-AilmentCondition)

xl W

MY Q31v13Y

Parsing Results




e Explicitly: perform one
step of inference to
throw out facts
inconsistent with KB

e Implicitly: don't even
look at things that

don’t match argument
constraints

Throw out
provably wrong
answers

X Consistency Check

----------

T

------

@“E.’E%l“:." _n-._..-;______-n'h;‘-‘:._:..,,}
e, (B e —wp—!

ol Pl
L G )

e
.'-H-»)....__.....-d-""

Skip already
known

(provably right)
knowledge




= On Review of 1°

4 results

® 61 “verified” s
® 53 “rejected”

Incorrect data Cyc Qﬂ.ZﬁIl]

Data Cyc could
have got but
didn’t—not so bad.

mly chosen)

accrv.ul%

now believes. That
is bad. NL is noisy.

B True & Verified

B False & Rejected:
B False, but Verified
B True, but Rejected
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aany xp
e [ === e + s e m e ————— e —— - |

| e A—-——m——- + | t-—m— - Jp----- +-——-Mp----+ | |

| | +--G-—+--G-+--Ss-—-+---0s—--—+--Mp-+ +--Dmcn-—+ +N Sa+ =JE = |

| I I

| | | | | | | | | | | |
LEFT Royal.a Dutch Shell Plc halted.v output.n of 455,000 barrels.n a day.p in Nigeria .

(#%$and (#$isa (#$TheFn #$DecreaseEvent)
(#$DecreaselnValueReturnedByFn (#$ExportRateOfByFn #$Petroleum-CrudeQil) #$Nigeria))

(#$doneBy (#$TheFn #$DecreaseEvent) #$RoyalDutchShell)
(#$quantityChangeAmount (#$TheFn #$DecreaseEvent) (#$BarrelsPerDay 455000)))

- - - et Xp

tom oo Wd--—————————- + o MVp——————=——————————— - + |

| + | tommms Jp--=-= + I

| fomm - +--Ss-—-+---0s---+--Mp-+ + +-Js-+ |

| | | | | | | | |
LEFT [Agent] halted.v output.n of [Quantity] in [Locn]

(#%$and (#$isa (#$TheFn #$DecreaseEvent)
(#$DecreaselnValueReturnedByFn (#$ExportRateOfByFn #$Petroleum-CrudeOQil) [Locn]))

(#$doneBy (#$TheFn #$DecreaseEvent) [Agent])
(#$quantityChangeAmount (#$TheFn #$DecreaseEvent) [Quantity]))

(#%$and (#$isa (#$TheFn #$DecreaseEvent)
(#$DecreaselnValueReturnedByFn (#$ExportRateOfByFn #$Petroleum-CrudeQil)
#$CityOfMaracaiboVenezuela))

(#%$doneBy (#$TheFn #$DecreaseEvent) #$PetroleosdeVenezuelaSA
(#$quantityChangeAmount (#$TheFn #$DecreaseEvent) (#$BarrelsPerWeek 760000)))




... Klingberg contacted the USSR
for the first time in 1957, and . .

i Siomeste  imslligencol Y polvaranh?
agencies, Mossad and Shin Bet, p yg p
started suspecting Klingberg of

espionage, but shadowing brought

no results. At one point, the

scientist also successfully passed Polygraph

the [201y graj 2h test...

=21\ Parser'

' Page |
Download

'. Success ‘

(#$genls

) #$Polygraph
o e ‘ #$Device-

) Physical)

w A

WikirkiaA
T Fion et

Wikipedia
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4 )

' I am thinking of a sentence _ |

. Graphic design is a
-*T"" Th@ FACT@E y e )| [oEmes | [t e * field in art.
Y Elprcont £ ks s
4 EETmEmImTIanIEs
-t_ e, e Submitting _
f P u g ] Thank youl
+ & .
+ L y e Answers: 3 v ® .'

You ugr‘ef_d with: 100%

p v vy pleed 1 be gl o brey voun e peme mad ool Sorwerd w o

R ) AR B R E e T g R REE
+ ' Thanks, wii

=  0Or You Cou
Total Score

S G —

Click Hergm==—=

I now believe this sentence is true:

&raphic design is a field in art.

! core: +2
e Help Der Cyc's Champio 3
1. TV 502 Bonus: +10
= = EDD 498 :
How To Play | o 3 Kes 377 B
4. AME 354 e
High Scores 5. SCM 7098
&, SMC 6524
7. MSM 5784
B. MW 5084
9, RYU 4809 .
10. Pl 4579 Cinae |

Verification by Volunteers







