Using SIRA to automate information
Identification and extraction of from
NEEITE

Presentation to The Broad Institute
August 11, 2011
Chuck Rehberg
Semantic Insights/Trigent Software

© copyright 2011Semanti ¢ I nsight sE


http://www.semanticinsights.com/

Contents

1. Brief Background
2. PriArt: A Semantic Research Assistant (Web)

x Intro + Examples
3. PubMedExamples

4. Knowledge Management applications

x  SIRA Development Center (Desktop)
x  Language Lab (Web)

5. Live demonstration



The Semantic Insights Research Assistant (SIRA)
A Our Goal:

0 The SIRA technology was developed to automate research tasks requiring
natural language, domain -knowledge, understanding and reasoning.

0 SIRAbased products must be easy-to-use requiring little or no training
beyond what the user already understands.

A Status:

0 We have developed PriArt, an embodiment of the SIRA technology that
automates the understanding and reading of natural language text
(initially English), gathers specific information of interest and produces a
variety of useful reports.

0 Other SIRA embodiments have been conceived and prototyped.
A What we an do today:

1. Semantically understand _a statement of your interest expressed in
Natural Language

Read through a vast number of documents

3. Identify semantic relevant information of interest in Natural Language
text

4. Report the findings in useful ways including Natural Language text
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The SIRA technology was developed to automate
research tasks requiring natural language, domain -

knowledge , understanding and reasoning .

0O By oresearch taskso we mean, oinfor
currently require humans with domain -knowledge, Natural
Language skills or otherwise woul d
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|l S necessary to understand a given

O By ounderstandingo we meameanngt he atl
map that relates experiences (e.g. natural language text) to
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SIRA User Tool Set

A End Researcher

o0 PriArt: A Semantic Research Assistant (Web)
A Knowledge Curation

0 SIRA Development Center (Desktop)

A Used to develop and manage World Knowledge

0 Ontologies, Dictionaries, Testing and Training

A Live Demonstration of Ontology and Dictionary
creation and curation

A Language Laly (Web)
0 Used to define Language and Genre
A Syntax, Grammar and Meaning Maps

*Note: Live demonstration only
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Introducing the PriArt

) Welcome to PriArt - Mozilla Firefox
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@ PRIART

Welcome to PriArt,

a powerful new way to do research.

Tired of skimming through hundreds of search results only to find a few useful facts?
We're building easy-to-use research products for businesses, researchers, students, -
anyone who needs in-depth info on a topic. Our tools uncover valuable information,
“reading” thousands of documents - web pages... or a collection of PDF files... ora
database... or your desktop...really, just about anything. The stuff you need to know
is handed back to you in concise, plain-english reports - faster, better, and cheaper
than an expert using a key-word search engine.

Why should | become

a registered user?

Membership allows vou to save your
patent research, so you can continue
your research. As your line of inquiry
changes, your searches can continue
to grow, and as new information
becomes available you can generate
fresh reports.

Join now!

Registered users

username

Our core tools are built on more than six years of R&D in Matural Language Processing IChUCk—r
and Semantic Technology, resulting in seven patents, granted and pending, and the Ipmw':'rd
SEBERS

worlds fastest, most scaleable Rules-Based Engine. Qur tools recognize synonyms in
context, identify multiple ways of saying the same thing, and consult detailed domain-
specific knowledae including generalizations, specializations, relationships and
instances in a given domain. And we're just getting started!

Take a quick, guided tour to see how easy it is to use.

[T remember me

Login

forgot password?

Copyright (c) 2009, Semantic Insights, Inc. Al rights reserved. Privacy Legalese (Comtact
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OQui ck Starto User 0s

A PriArt is an on-line Research tool that creates:

O Gat herds i nformation based on

0 Generates research reports with bibliography and hyperlinks

A Hereds the quick start gui de:
1.
2.

4.

containing information relevant to your research

Login
Create an Investigation

a)  Enter name of your Investigation

b)  Enter a description of your investigation

c) [optionally] Select the domains to be considered
Generate a Report

a)  Select the kind of report you want
b)  Select what you want PriArt to read (i.e. the source location)
c)  Submit the research

Review the results

your



Using Keyword Search Engines to filter the
Document Corpus

Alt isndt necessary (or may not
document corpus.

A You can also direct PriArt to use keyword search engines

0 However, if you want PriArt to effectively read a large document corpus
(like the internet), you can direct PriArt to first gather documents using

a keyword search engine.

A Automated Keyword Search Queries

o0 PriArt will generate and execute a search strategy for you. This includes
executing a number of keyword queries, each designed to find the most
relevant documents based on examining your statement of investigation.

A Balancing your time with desired accuracy

o0 You still may get millions of documents to read. So, you can direct PriArt
to read a specific number of most relevant documents found according to
the search engine ranking.
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@ PRIART

Home

You are using 4 of 4 investigations. uperade account

Create new investigation |

Fast Rule Selection Engine (0) reports completed

chuck_r owns this investigation

Adnan Shukrijumah chuck_r owns  (2) reports completed
this investigation

Aswan Dam chuck_r owns this (0] reports completed
investgation

Autism chuck_r owns this investigation (0] reports completed

4items found, displaying all items.1

(0) reports in progress
(0] reports in progress
(D) reports in progress

(1) reports in progress

Welcome back, chuck_r
profile tour help logout
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Investigation: Autism

U Investigate the first paragraph of the Autism Society of America

oOabout d

?) Autism Society - About Autism - Mozilla Firefox
Fle Edit View Hist Bookmarks  Tools Help

page.
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Home | Login | ContactUs | Trouble View

JOCIETY i

'l Affected by Autism earch Site

Investigation name

*
\bout Autism Living with Autism Get Involved Research News Abou] A u t II S I I I

E Home > About Autism > About Autism
ism

iz About Autism
d Statistics Autism is a complex developmental
1 disability that typically appears during
the first three years of life and affects
a person’s ability to communicate
and interact with others. Autism is defined by
r's Syndrome a certain set of behaviors and is a “spectrum

disorder” that affects individuals differently
and to varying degrees. There is no known
single cause for autism, butincreased
awareness and funding can help families
today.

In December 2009, the Centers for Disease
Control and Prevention issued their ADDM
autism prevalence report. The report

AMEMBER

PlainText

escribe your invention

is owned by chuck_r This investigation has 0" collaborators.

Claim Description

Welcome back, chuck_r
home profile tour help logout

Autism

Statuatory Class: Method

Is a dependent of:

Selected Domains

edit details

awareness and funding can help families today.

7]
| Done

Validate | Save | Simplify | AutoQuery

Autism is a complex developmental disability that typically appears during the first three
years of life and affects a person's ability to communicate and interact with others. Autismis
defined by a certain set of behaviors and is a "spectrum disorder” that affects individuals
differently and to varying degrees. There is no known single cause for autism, but increased

MNone

Mone is Selected

Use this tab to enter a plain english
description or copy and paste a
description from your favorite text
editor, or any other source.

Unlike the "Claim text tab, this
description doesn't need to use the
formal language that you would use in
submiting a claim.

Click the Validate’ button to submit the
text that you've entered.

After you hit the Validate’ button, two
things will happen. First, this screen will
refresh, with recommendations in this
right sidebar.

Second, any text you've entered or
edited in this tab will automatically
update the way your claim is represented
in the "Claim text’ and "Step-by-step’ tabs.

c) 2009, Semantic Insights, Inc. Al

Privacy
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Autism: Report [source=Internet]

Autism

is owned by chuck_r This investigation has ‘0’ collaborators.

Plain Text:

Autism is a complex developmental disability that typically appears during the first three
years of life and affects a person's ability to communicate and interact with others.
Autism is defined by a certain set of behaviors and is a 'spectrum disorder' that affects
individuals differently and to varying degrees. There is More:>

Status

Created 4/3/2011 18:52:35

ICump\eted

Reporting...

Most relevant documents pertaining to the investigation content:

b Autism - Wikipedia, the free encyclopedia

P Autism affects boys four times the rate of girls

}  Learning Disability (LD)

b Autism Society of Wisconsin - Autism Spectrum Disorder

3 Young Adult Health - Health Topics - Autism

displaying PriorArt Report [Newest/Newer] 12 3 4 [Older/Oldest]

These are the prior art findings and references for each step in the Autism investigation.

P Autismisa complex developmental disability that typically appears during the first three years of life and
affects a person’s ability to communicate and interact with others.

}  There is no known single cause for autism, but increased awareness and funding can help families today.

displaying infringements [Newest/Newer] 1 2 [Older/Oldest]

@ SEMANTIC INSIGHTS"

Most relevant documents pertaining to the investigation content:

¥ Autism - Wikipedia, the free encyclopedia

¥ Autism is a complex developmental disability that typically appears during the first three years of
life and affects a person’s ability to communicate and interact with others.

1. Autism has a strong genetic basis although the genetics of
autism are complex and it is unclear whether ASD is explained
more by rare mutations or by rare combinations of common
genetic variants.[5] In rare cases autism is strongly associated.
[3]

2. Autism is a highly variable neurodevelopmental disorder[16]
that first appears during infancy or childhood and generally
follows a steady course without remission.[17] Overt symptoms
gradually begin after the age of six months become established
by age two or three years[18]. [3]

2 There iz no known single cause for autism, but increased awareness and funding can help families
today.

¥ Autism affects boys four times the rate of girls

¥ Autism is a complex developmental disability that typically appears during the first three years of
life and affects a person's ability to communicate and interact with athers.

1. Autism is a developmental disability that generally appears by
the time an individual is three years old. [7]

> Autism is defined by a certain set of behaviors and is a "spectrum disorder” that affects individuals
differently and to varying degrees.




Investigation: Aswan Dam

U My 16 year old is a Junior in High School.

U She wrote a report on Aswan Dam and wished to generate a
bibliography for the report.

W Welcome back, chuck_r

home profile tour help logout
Bibliography

chuck r [ collaborators.

PlainText

Between the 1960s and 1970s the Aswan dam was built to regulate the fl)
River in Egypt. Unfortunately the dam stopped the flow of nutrient rich
providing nutrients to fish in the brackish water lake fishery, from repler
farmers and caused increased erosion of the coastland. If this continues
catastrophic damage to the ecology, food supply and health of Egypt.
Annual flooding of the Nile River occurred unpredictably. The amount of|
the problem: too much, too little, or just right. The flooding provided
people of Egypt for farming and gave nutrients to the brackish water lak
Since the dam was built, the nutrient rich silt that is carried along with
trapped behind the dam and is also causing the water level of Lake Massg
its storage capacity. The silt is eroding away naturally but is no longer bdg
farm lands become less productive and more dependent on chemical fer
coastline erodes, salt water from the Mediterranean backs up onto the
supply is reduced from fish not receiving previous levels of nutrient befg
addition, the rver previously wiped out the breeding pools of mosquito
carriers of Malaria and Schistosomiasis respectively. Today they are the
worst parasites in Egypt with a great cost to the economy and people.
Left unchecked, the loss of nutrients and the increase in weeds with as
irrigation will decrease the food supply for a population that has increas
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validate | Save | Simplity | AutoQuery |
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Investigation: Adnan Shukrijumah

U Any recent sightings of the terrorist Adnan Shukrijumah?

@ PRIART

Investigation name

PlainText ClaimText Reports

Describe your invention

Welcome back, chuck_r
home profile tour help logout

Claim Description: Adnan Shukrijumah

Statuatory Class: Method

Adnan Shukrijumah

is owned by chuck_r This investigation has "0 collaborators. Selected Domains : ProperMNoun

edit details

Who has seen Adnan Shukrijumah?

Validate | Save | Simplify | AutoQuery |

Copyright (c) 2009, Semantic Insights, Inc. Al rights ressrvad.
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Investigation name:

Adnan Shukrijumah

is owned by chuck_r. This investigation has 'n’ collaborators.

PlainText ClaimText Reports

Welcome back, chuck_r
home profile tour help logout

Claim Description : Adnan Shukrijumah
Statuatory Class : Method
|z a dependent of : Adnan Shukrijumah

Selected Domains : ProperMoun

Report Type Read Report Status Limit
[PrioRarT =] [YahooBOSS =] [Completed.. View... flm v ReGenerste | _Delete |

Create = new report | O Alert me by email when my reports are done

Copyright (c) 2009, Semantic Insights. Inc. All rights reserved. Privacy Legalese Contact

@ SEMANTIC INSIGHTS"




Adnan Shukrijumah: Report Results

@ PRIART

Investigation name

Adnan Shukrijumah

iz owned by chuck_r This investigation has ‘0’ collaborators.

Plain Text:

Who has seen Adnan Shukrijumah?
Status

Created 4/3/2011 18:37:58

ICompIeted...

Reporting...

Most relevant documents pertaining to the investigation content:

P Adnan Shukrjumah - Photos

P The Jamestown Foundation: Assessing Shukrijumah’s Nuclear Plot Against the ...

P Al-Qaida Mastermind Rose Using American Hustle - WEUR & NPR

P Adnan Shukrijumah

P Gulshair Shukrijumah

dizplaying infringements

These are the prior art findings and references for each step in the
investigation.

¥ Who has seen Adnan Shukrijumah?

e Najibullah Zazi has confessed to huddling in Pakistan with Al Q)
Adnan Shukrijumah. [1]

Status
Created 4/3/2011 18:37:58

|Cnmp|eted...
Reporting...

Most relevant documents pertaining to the investigation content:

¥ Adnan Shukrjumah - Photos

¥  Who has seen Adnan Shukrijumah?

1. Majibullah Zazi has confessed to huddling in Pakistan with Al
Qaeda veteran Adnan Shukrijumah. [1]

¥ The Jamestown Foundation: Assessing Shukrjumah’s Muclear Plot Against the ...

¥  Who has seen Adnan Shukrijumah?

1. More recently Mir has continued his specialty of reporting
nuclear gossip by claiming that there is one such al-Qaeda plot
in the works involving an elusive intelligent and lone operative
named Adnan Shukrijumah (also known as Jaffar al-Tayyar). [2]

¥ Al-Qaida Mastermind Rose Using American Hustle - WEBLUR & NPR

¥  Whao has seen Adnan Shukrijumah?

1. He registered under the name of Jumah El-Chukri and until a
couple of months ago few had put together that Jumah
El-Chukri the chemistry major and Adnan Shukrijumah the
al-Qaida operative were one in the same. [3]

@ SEMANTIC INSIGHTS"



Patent Infringement and Prior Art

U  Any infringements of my patent? [live read of USPTQO]

B e
USPTO PATENT FULL-TEXT AND IMAGE DATABASE
vome | guick | [advanced) [ patnum |[ et |
[ Hit List I[I“r;‘uimn” Nest ] Bau.u.m]

View Cart || Add to Cart|
((fmoges |

(2u3)

United States Patent
Reliberg , etal.

7,433,858
October 7, 2008

Rule sclection engine
Abstract
A rules-based system makes use of @ specéication that is similar to those used in earler systems, such as}

seqire the computational complexity of implementations such as Rete. In some such implementations, m
rules piven a set of facts is simplified bv oroviding oreallocated storase locations for the Boolean values

kn OPSS, but does pot
diching of the applicable
the condition

Lo ) united States Patent: 7433858 - Mozilla Firefox (=] ]
Ioca
more Fle  Edit View History Bookmarks Took Help
(SR,
L € X 4 |9 hepumatitusto.covnetacgiinoh-Pafeer sect1=PTO285ecta=HITC 17~ P
Dane =

*§ Google o I (@ united States Patent:

X -

Primary Examiner: Hirl: Joseph P
Atrorney, Agent or Firm: Occhiuti Rohlicek & Tsao LLP

Claim}

What is claimed is:

1. A computer-implemented method for processing rules. the methq
dynamic data structure (135) for processing rules, wherein the statig
dynamic data structure includes storage locations for working data
represented in the static data structure, wherein each rule in the rulef
and for each rule the static data structure inchades a data vector (25}
associated with a different one of the condition elements according

includes a corresponding vector of storage locations (242) for said
corresponds to a different one of the elements (257) of the data veq
is associated with a different one of the condition elements accordin
facts, inchiding accepting a current fact (200) and storing vahues res
the current fact in storage locations (243) of the dynamic data strucf
determining whether a rule of the rules base is applicable by compa
data structure (125) for said rule with the values stored in the corres
structure (135) for said rule.

2. The method of claim 1 wherein each data vector (256) comprise]
for a rule in the static data structure (125) is represented as a single
storage hit vector such that each storase location (2431 of the stora

{d comprising: providing a static data structure (125) and
data structure represents rules in a rules base and the

yroduced by processing external facts according to the rul
base is specified according to a set of condition elements|
) for said rule such that each element (257) of said vector
lo which the rule is specified, and the dynamic data structuge
fule such that each storage location (243) of said vector
or (256) for said rule in the static data structure (125) and
b to which the rule is specified; processing a plurality of
lting from evaluation of condition elements that depend on
ure (135) associated with said condition elements; and
ling the elements (257) of the data vector (256) in the statif
iponding storage locations (243) in the dynamic data

o

5 a bit vector such that each element (257) of the bit vectof
bit and each vector of storage locations (242) comprises
e hit vector in the dvnamic data stmctore consists of a
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