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Premise:
80% of Human Knowledge Is in natural

language text

Research Mission:
How can we exploit this knowledge to

solve problems?



One Jeopardy! question can take 2 hours on a single 2.6Ghz Core
Optimized & Scaled out on 3000-Core IBM HPC using UIMA-AS,

Watson is answering in ~2 seconds.
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Watson — a Workload Optimized System

90 x IBM Power 750! servers
2880 POWERY cores

POWERY7 3.55 GHz chip

500 GB per sec on-chip bandwidth
10 Gb Ethernet network

15 Terabytes of memory

20 Terabytes of disk, clustered
Can operate at 80 Teraflops

Runs IBM DeepQA software

Scales out with and searches vast amounts of unstructured
information with UIMA & Hadoop open source components

Linux provides a scalable, open platform, optimized -ﬁ-"%’.
to exploit POWERY performance
10 racks include servers, networking, shared disk system, 7

P 4

cluster controllers f
Power

1 Note that the Power 750 featuring POWERY7 is a commercially available
server that runs AlX, IBM i and Linux and has been in market since Feb 2010



Different Types of Evidence: Keyword Evidence =&

In May, Gary arrived in
India after he celebrated his

anniversary in Portugal.

N arrived in
\

Keyword Matchlng celebrated

A ' Keyword Matching

Keyword Matching in Portugal

Evidence suggests
“Gary” is the answer
BUT the system must " 0071
learn that keyword
matching may be -
weak relative to other

| explorer |

types of evidence

Keyword Matching
N—————————




Different Types of Evidence: Hybridization

On the 27t of May 1498, Vasco da
Gama landed in Kappad Beach

»>Search Far and Wide

»Explore many hypotheses

»Find Judge Evidence —
landed in

»Many inference algorithms
Temporal &
70 e

27th May 1498
R

Stronger
evidence can
be much
harder to find

The evidence is still not 100% certain.




Cognitive Computing: Performance against a metric
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Deep QA: Incremental Progress 6/2007-11/2010
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Grouping features to produce Evidence Profiles

Clue: Chile shares its longest land border with this country.

Bolivia is more Popular
due to a commonly
discussed border
dispute, but the
accumulated evidence
favors Argentina

Positive Evidence

M Argentina

M Bolivia

)
:

Negative Evidence




:
!
BEFORE &
TECHNOLOGY AFTER
— FATHERLY NICKNAMES —

sl s200 i
$400 THIS FRENCHMAN WAS "THE $400

FATHER OF BACTERIOLOGY”
ecnn ecAN

HOW TASTY WAS MY
LITTLE FRENCHMAN

2IUUU 21UUU 21UUU 2IUVU 1vuu dvuld |

D—
ST
=y N

- = - e L e =
S T e S e A (e e -
LT s D <15




Clue: This Frenchman was "The Father of Bacteriology”.

WIKIPEDIA

The Free Encyclopedia

Main page
Contents
Featured content
Current events
Random article

0.2 .
0

Search Passage
-0.2 Support

Article Talk Read Edit WView h

How Tasty Was My Little Frenchman

From Wikipedia, the free encyclopedia

How Tasty Was My Little Frenchman (Fortuguese: Como Era Gostoso o Meu
Francés) is a Brazilian black comedy directed by Melson Pereira dos Santos
released in 1971.

Almost all of the dialogue in the film was written in the Tupi language. The actors and
actresses who portrayed the Tupinambas wore historically correct attire resulting in a

Popularity Source Classification
Reliability



Solution: Cap values to max seen in training

Clue: This Frenchman was "The Father of Bacteriology”.

M Pasteur ® Tasty

Search Passage Popularity Source Classification
0.2 - Support Reliability
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Clue: | @ his first foreigner to address a joint session of Congress

congratulated the U.S. on its growth

09 Bush Lafayette

0.8
0.7

0.6 Joint session of the United States Congress - Wikipedia, the free ...
en.wikipedia.org/wiki/Joint_s n_of the United States Congress ~
0.5 Iizilt:-ama Health Care Speech to Joint Session of Congress.jpg ... election between
(Govemor Foreign policy of the George W. Bush administration - Wikipedia, the ...
0.4 Congres o, wikipedia.org/.. /Foreign_policy _of the George W. Bush_administr_. ~
MNow speaking of an "axis of evil" co ing Iran, North Korea, and Irag in his address
0.3 to Congress, Bush claimed that he was preparing to open a new front in ...

0.2
0.1

Search Passage Popularity Source Classification
Support Reliability



Solution: Temporal Scoring

Clue: In 1824 this first foreigner to address a joint session of Congress

congratulated the U.S. on its growth

0.9
0.8
0.7

M Bush m Lafayette
0.6
0.5

TITA

0.4
0.2
0.1

Search Passage Popularity Source Classification Temporal
Support Reliability
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094, 25 years afte

moment, we were creatures of the cosmic ocean”

Big Bang Moon Landing

Creation and Big Bang Cosmology

eru.com/offices/billcraig

ofman, Lev; Linde, Andrei; Starobinsky,

Search Passage Popularity Source
Support Reliability

reation_html -

Classification

Alexei (1994)

Temporal



Solution: Relative Date Recognition

Clue: In 1994, 25 years after this event, 1 participant said, "For one crowning

moment, we were creatures of the cosmic ocean”

09 - M Big Bang ® Moon Landing

Search Passage Popularity Source  Classification Temporal
Support Reliability
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Clue: Grasshoppers eat primarily this.

Search

Grass Kosher

Kosher locust - Wikipedia, the free encyclopedit
en.wikipedia org/wiki’'Kosher _locust ~

,T:,*r. . Locusts 1078 - Kosher VeYosher lts Kosher
Gras WWw kosherveyoshercom/locusts-1078.html ~

You v And all af tha araechannore Af thair linde chall ha kraoakt in fira A weatar whil

The i Rare View: Frum Jews eating grasshoppers for breakfa

Mar 8, 2013 — "Since | was little I've heard stories that Jews ate locust
15 the custom not to eat any grasshoppers, even when there are sign
kosher. ... How To Succeed in Kosher Without Really Trying ...

(Ngram) Popularity Source Classification
Passage Reliability
Support



Solution: Parse-based passage matching

Clue: Grasshoppers eat primarily this.

M Grass M Kosher
0.9 -

0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -

Search (Ngram) Parse Based Popularity Source Classification
Passage Passage Reliability
Support Support
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Deep QA: Incremental Progress in Precision and Confidence
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...and we won
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