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Executive Summary
In this document we provide a guide to the firsttGQ¥Y empowered tool suite.

The first part of this document describes the fits(KAM empowered tool architecture. The
objectives are to design and develop OKKAM architex for supporting the creation of new
OKKAMizedcontent. In general, this will be achieved by desig and implementing plug-ins for
popular content creation tools, like office appiicas, XML and ontology editors, etc.

In the second part we focus on every single OKKAMpewered tool developed during this first
period.
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Glossary

OKKAM IST 7th Framework Research Project

ENS Entity Name System (developed by the OKKAM ect)

API Application Programming Interface

URL Uniform Resource Locator

XML Extensible Markup Language

RDF Resource Description Framework

RDFa Resource Description Framework in attributes

WSDL Web Service Description Language

XUL XML User Interface Language

Sensigraf8 a semantic network is a representation of linguighowledge and world
knowledge. It is an oriented graph consisting gsteepresenting concepts, and
arcs representing the conceptual relationship ketviee concepts

COGITC® Cogito is the pioneer semantic software developgd Expert System. It
understands the meaning of words, like a persos dden reading. That's why
it's a unique technology.

NLP Natural Language Processing is the extractimtgss of semantic information
from human being expressions (spoken or written)abl?C. This process |s
particularly complex due to the natural difficulof the language caused by
ambiguity.

REST is a style of software architecture for dmited hypermedia systems such as|the
World Wide Web.

OKKAMization | is the process of recognizing the relevant entitiea piece of data (relational,
XML, RDF/OWL, plain text, etc.) and creating andmal annotation which
include its global, stable identifier.

OKKAMizer is a tool which allows the OKKAMizationf@ specific type of content OKKAM-
empowered tool: it is an application (e.g. wordgassor, ontology editor, blag
platform, email client, etc.) which is extendedy(ehrough a plug-in) to interact
with the ENS for bringing benefits to users basedhe occurrence of identifiers

in the content.
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1. Introduction

1.1. What is OKKAM?

OKKAM is a Large-Scale Integrating Project funded byEoeopean Commission under the 7th
Framework Program (FP7), running udtine 2010

TheOKKAM project aims agnablingtheWeb of Entities, namely a virtual space where any
collection of data and information about any typestities (e.g. people, locations, organizations,
events, products, ...) published on the Web camtagrated into a single virtual, decentralized,
open knowledge base (like the Web did for hypestgxt

OKKAM will contribute to this vision by supporting thertvergence towards the use ddiagle
and globally unique identifigior any entity which is named on the Web. Tiaition of the
project is that the concrete realization of the WibEntities requires us to enable tools and
practices for cutting to the root the proliferatioh unnecessary new identifiers for naming the
entities which already have a public identifiere(@KKAM's razor). ThereforeOKKAM will
make available to content creators, editors an@ldpers a global infrastructure and a collection of
new tools and plug-ins which support them, to gdsid public identifiers for the entities named in
their contents/services, use them for creating &@tioms, and build new network-based services
which make essential use of these identifiers inopen environment (like the Web or large
Intranets).

To realize this visionQKKAM proposes the following roadmap:

Providing a scalable and sustainable infrastructtabed theEntity Name System(ENS),
for making the systematic reuse of global and umigutity identifiers not only possible, but
easy and straightforward. The ENS will be a distigl service which permanently stores
identifiers for entities and provides a collectiohcore services (e.g. entity matching, ID
mapping and resolution) needed to support theirgséve reuse;

bootstrapping and enabling the fast growth of Wélkntities by fostering the creation
of OKKAMized content (i.e. content where entities are named or annbtatth OKKAM
IDs) in OKKAM-empowered applications (i.e. applications which can interact with the
ENS for getting and reusing identifiers);

showcasing the benefits of enabling the Web oftiestiand, more generally, of an entity-
oriented approach to content and knowledge manageniy buildingrelevant
applications on top of the new infrastructure in three impottareasinformation retrieval
and semantic searchontent authoringmore specifically, irscientific publishingandnews
productiorn) andorganizational knowledge management

More up-to-date information can be found on the @#Kwebpagehttp://www.okkam.org

1.2. The scope of this document

This deliverable gives an overview of the fist OKMAEmMpowered tools suite. First we describe
the architecture and the APIs which are availablteapplications to consume the services of the
ENS. The second part focuses on every OKKAM Empedéool developed for this first suite.
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2. OKKAM Empowered tool: Architecture

The OKKAM empowered tools architecture is a typittadee tier architecture. This is a client-
server architecture in which the user interfacesirtess logic, computer data storage and data
access are developed and maintained as indepemoentes, on separate platforms.

In the next paragraph we describe the archite@mndethe workflow of process.

2.1. 3-tier Architecture

As we can see in the following picture, the sysietmased on a classic three tier architecture:

OKKAM Empowered tools Client
Commercial tools Open Source tools
WS Word WS Outlook E‘"““ E“""’"a @ Firkiox Foat-O-matic 2.0

OKKAM Empowered Tools Service API

EEHEHHED

OKKAM Layer

O kkam£opF

OKKAMcore Layer

This layer contains the ENS services, which arélava via Web Services. The ENS stores
unique identifiers and offers services to applmagi in order to retrieve them. The

information is then passed back to the logic ldgeprocessing, and then eventually back to
the user. A description of the Web Services ARlublicly available at:

0 http://www.okkam.org/apis/web-service-apivhich contains further examples as
well.

0 WSDL URL: http://api.okkam.org/okkam-core/services/\WebSesReesd|
o0 SERVICE ADDRESShttp://api.okkam.org/okkam-core/services/WebSesvice

OKKAM - 215032 Version 3.0 Page 7 of 29
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Business Logic Layer

This layer contains the Application services APh jparticular, it coordinates the
application, processes commands, and makes logieaisions and evaluations. The
Application Services APl automatically extracts ige$ from documents and Web
resources; it also moves and processes data bethve@emo surrounding layers.

The Application Services API allows the followingerations starting from a document:
Recognizing the named entities like People, Comggaiocation, and other
Recognizing the OKKAM entities

Generating the OKKAM core queries extracting themed entities

Enriching the document with the OKKAMid

Enriching the document with the RDFa

O O O O O

WSDL URL:
http://host.expertsystem.it/OkkamWebService/ses/fokkamWebService?wsd|

Presentation Layer

This is the topmost level of the application. Thesentation tier displays information
related to such services for each tool, in comm&@nd open source environments. The
first OKKAM empowered tool suite contains plug-iias the following tools:

Foaf-O-matic

Okkam4P - Protégé

OKKAM toolbar for Firefox

OKKAM toolbar for Internet Explorer
OKKAM4MS for Microsoft Word
OKKAMA4MS for Microsoft Outlook

O O O O O o

Using this approach we are able to create a s€@kifAM Empowered tools based on a shared
platform. This means that:

The solution allows integrating different toolstive architecture in a non-invasive way,
because the connection is related only to the ptagen layer.
Changes, updates and new features involve onlyptbsentation layer, not the logic
layer.

Using RESTful web service (simple web service immated using HTTP and the
principles of REST) or SOAP methodology the solutman be integrated with other
different platforms.

The system is able to manage different kind of doents: pdf, txt, html, xml, office.
Using this architecture it is possible to providéegration capability based on standard
technology like Java Message Service, Web Serki€@P interface.

OKKAM - 215032 Version 3.0 Page 8 of 29
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2.2. The OKKAMizers Pipeline

This paragraph focuses on the different steps@fOKKAMization process. In particular, we will
analyze how the different tier moves and procedaés, in order to better understand the OKKAM
Empowered tool functionality.

The following picture describes the three main stefpthis workflow:

A \\ \\\ \ \\
f.f'\ ,f/ f/ f/ ff)
The first processing step is - The entity disambiguation - Editing document
the parsing and analysis of via the OKKAM entity
text for entity extraction repository - Interactive document

OKKAMization
- Using keyword approach - The representation of the

to identify entities entities recognized with the - Batch document
OKKAM Ids OKKAMization
- Using shallow linguistics
to identify entities (Fuzzy - Removing OKKAM
logic, stemming, Pattern markup from a document
Matching)
- Exporting OKKAM markup
- Using semantic analysis from a document
to understand the text and
to identify entities - Create an index with the
(Cogito® Discover) entities

- Create new entities

Entities extraction
It is clear that every tool analyzes different lsraf information. Depending on the situation,

the gathering of data (ACQUISITION) can be carmed in various ways. After acquisition,
the first processing step is the parsing and aisabfsa text for entities extraction. In
particular, the system contains three differentragphes:

o Keyword based
o Shallow linguistic
o0 Semantic Analysis

OKKAM - 215032 Version 3.0 Page 9 of 29



D7.1:First OKKAM empowered tool suite
< SEVENTH FRAMEWQORIC
PROGRAMME

The main module is the semantic analysis based @GITO® Discover semantic
capabilities, which provides Semantic Analysis texts in English and Italian. Once
acquired, data are cached and immediately analygied the semantic approach. Following
the NPL, the whole text is disambiguated, wherardisiguation is the process defining the
meaning of one or more words in a given text, wherds have distinct meanings.
Disambiguation is solved through adequate algosthifhis process is based on the
Sensigraf8, a semantic network that contains a representafidimguistic knowledge and
world knowledge. It is an oriented graph consistimgags representing concepts, and arcs
representing the conceptual relationship betweeceajs.

See the end of the document for more informati@uathe semantic approach.

The extractor used by the system is architectudepgandent, the pipeline currently contains
not only COGITG Discover, but also:

o the Sap extractor, in order to recognize Sap pitsduc
o Protein’s extractor based on Keyword Approach

OKKAMCcaore Interface
The Entity Matching stage generates an OKKAM IDdatities, where this is required. This
process is based on the following steps:

0 Querying the system
A query is created for each identified named erfatyg. people, location). It contains
the main features useful to better identify theepttl entity in a unique way. The
guery is sent to the OKKAM Engine.

0 Query processing
The OKKAM Engine analyzes the query, searchesedhegitory and returns, if
present, the correct OKKAM ID for the named entifyhe named entity is not in
the repository, another task starts, creating apensistent web identifier for entities
which don’t have one yet.

0 The correct OKKAM ID identification
The OKKAM ID resulting from matching is a value dgeto be included as a new
field in the document.

The use of this module is the basis for buildingyeb of Entities, where information about
the same entity is consolidated in such a waydbgtegation, integration and mash up
become easier and faster.

OKKAM - 215032 Version 3.0 Page 10 of 29
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Presentation Layer
At this stage, the system is able to perform défifieroperations depending on the type of
tool that is used. The main features are:

Editing a document

Interactive document OKKAMization

Batch document OKKAMization

Removing OKKAM mark up from a document
Exporting OKKAM mark up from a document
Creating an entities index

Creating a new entity

O O O O o o o o

Searching for entities in the repository or in @woent

In the next paragraph we will analyze the differeats developed.

OKKAM - 215032 Version 3.0 Page 11 of 29
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3. First OKKAM Empowered tool suite

The first OKKAM Empowered tool suite contains tels described in the following paragraphs.

3.1. Foaf-O-matic

3.1.1. Environment

FOAF is a simple technology that makes it easieshtare and use information about people and
their activities, to transfer information betweereb\sites, and to automatically extend, merge and
re-use it online.

FOAF is an interface for creating and updating FOp#efiles, extended by the OKKAM
infrastructure, for issuing "friends" with globallynique identifiers. All these actions are perfodme
with just a few mouse clicks.

3.1.2. Features
graphic interface to ease the creation of FOAF R[RE
easily adding friends to your profile with OKKAM drsindice
creating your own OKKAM ID on the fly!
uploading and updating already defined FOAF prsfile

personalizing a user’s description

3.1.3. Technology

This Rich Internet Application is created using:
IceFaces
Sun JSF RI
Facelet

RDF handling is supported by Jena

3.2. Okkam4P - Protégé

3.2.1. Environment

Protégé is a free, open source ontology editor lamowledge-base framework. The Protégé
platform supports two main ways of modeling ontesgvia the Protégé-Frames and Protége-OWL
editors. Protégé ontologies can be exported intargety of formats including RDF(S), OWL, and
XML Schema.

This plug-in allows unique identification of enéiti inside text documents created with Protégé.

OKKAM - 215032 Version 3.0 Page 12 of 29
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Features
directly integrated in the Protégé interface
easily add OKKAM IDs to instances

detailed adaptability of search properties
Technology

Protégé plug-in capability

OKKAM toolbar for Firefox

Environment

Mozilla Firefox is a free and open source web bemdescended from the Mozilla Application
Suite and managed by Mozilla Corporation. ThefBkdKKAM toolbar is a plug-in to OKKAM-
enable the Firefox browser.

3.3.2.

3.3.3.

3.3.4.

Features
highlights OKKAM entities in an annotated website
search entities directly from your toolbar
easily search e.g. Sindice by clicking on an entity
all entities and their attributes of the curreng@at a glace

one-click creation of a new entity!

Technology
Javascript and XUL integrates OKKAM functionalitieésectly in your browser

Installation
Download the plug-in

Open the file okkambarl_1.xpi (File -> Open...) &oltbw the Firefox add-ons installation
process.

Restart Firefox.
Open the toolbar customization menu: View -> TooHzaCustomize...
Select the OKKAM toolbar and drag it to your maimaow toolbars.

OKKAM - 215032 Version 3.0 Page 13 of 29
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3.4. OKKAM toolbar for IE

3.4.1. Environment

Windows Internet Explorer (formerly Microsoft Inteat Explorer; abbreviated to MSIE or, more
commonly, IE), is a graphical web browsers devealolpg Microsoft. The IE OKKAM toolbar is a
plug-in to OKKAM-enable the Internet Explorer braavs

3.4.2. Features
OKKAMize the web site you are on
search entities

one-click creation of a new entity!

3.4.3. Technology
IE7Pro, an add-on for Internet Explorer which addst of features and extras

Javascript

3.4.4. Installation
Download the plug-in
Install IE7Pro
Add the plug-in to your browser

Allow the use of plug-ins in IE7Pro preference tab

3.5. OKKAM4MS for Microsoft Word

3.5.1. Environment

Microsoft Word® is a word processing software irgd within the Microsoft Office suite. Its first
release dates back to the early eighties, theolestwas in 2007. Microsoft Word is a powerful
program which allows the user to create and sharegsional documents by using a set of writing
tools and a number of utilities such as the cont@xspelling checker, a thesaurus, the live word
count, etc.

This tool is called Okkam4MsW, a MS Word plug-irr fine Globally Unique Identification of
Individuals in MS Word. This plug-in allows uniqueentification of entities inside text documents
created with MS Word. The great circulation of M@®rd as a word processor is the main reason
for the choice of implementing Okkam4MSW. NLP a®inantic technologies are used to detect
entities in the text and extract contextual infatiora enabling the matching decision within the
OKKAM entity repository.

The plug-in can be accessed by means of a MS Whbediated toolbar.

OKKAM - 215032 Version 3.0 Page 14 of 29
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3.5.2. Features
OKKAMization

Interactive document OKKAMization
Users can analyze part of a text just selectinmgadvance

Batch document OKKAMization
Users can analyze a text in background mode

Interaction with OKKAM
Users can select the correct OKKAM entity

Reporting
Create automatically an Index inside the document
Export all entities in other formats
Remove the OKKAMization

3.5.3. Technology
natural language processing and semantic techesl@ge used for entities detection

3.5.4. Installation
Download the plug-in setup

Follow the step by step instructions

3.6. OKKAM4MS for Microsoft Outlook

3.6.1. Environment

Microsoft Outlook® is a personal information mana@eIM), part of the Microsoft Office suite,
even though it is mainly known as an email manafjeis application has a few tools:

a contact manager;
a calendar;

a task manager

a to-do bar.

the Email manager

This tool is called Okkam4MsW, a MS Outlook plugfor the Globally Unique Identification of
Individuals in MS Outlook. This plug-in allows unig identification of entities inside an email
created with MS Word.

NLP and semantic technologies are used to detdtiesnin the text and extract contextual
information enabling the matching decision withie OKKAM entity repository.

The plug-in can be accessed by means of a MS Guitwegrated toolbar.

OKKAM - 215032 Version 3.0 Page 15 of 29
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3.6.2. Features
OKKAMization

Batch document OKKAMization
Users can analyze a text in background mode

Interaction with OKKAM
Users can select the correct OKKAM entity

Reporting
Create automatically an Index inside the document

Export all entities in other formats

3.6.3. Technology

natural language processing and semantic techmsl@ge used for entities detection

3.6.4. Installation
Download the plug-in setup

Follow the step by step instructions
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4. Download and Screenshots

The first OKKAM Empowered tool suite is availabletlis web site:
http://www.okkam.org/test-tubes

4.1. Foaf-O-matic

Flle  Toals Me Friends Help
| Fmd Frien in Ol
— nErEdEEA Lz Y.p AT

& it Merw Filerd

| LosdEAeng s P

Edn Fraend

[First o Dabinl | %
Sumarns Glacmuzzi b
Emad Adraas x
| Prcturs LiRL ®
| Aclheity VitEuge o

Attty Web P age WA I\E Fieht E
= Caneul

4-1 Foaf-O-Matic: Edit new friend

W foof-O-matle  Fae Tooh | ME Frends | eip

4-2 Foaf-O-Matic: interface
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foadl ot N wewrw few vunli-sboccond
afiadon | intvaraity of Trendo
At Coafana BIOE oM@ mail com
afiatnn e Universiten Amsterdam
OBLF haip e Enfigrmatisc uni- trier. def<lewidbindicesia-tree
Boccond Stefano himl

hilip Shavwwy obdcam orglensid 947 290 36-41 37-4b7 5-bbbe-1 Ted 101 Scbil
coptefbae Doccon| Uniersity
ool fag university
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SUUG- UL, JUS -
mipedia maragelOF Bologna drouth team), Chigvo Verona (youth team),
Salemnitana, Modena, Parma, Grosselo

| Biorew « &+ Publish K Enlity ]

4-3 Foaf-O-Matic: Search in OKKAM

4.2. Okkam4P — Protége

| OWlClasses | MM Properties | 4 Individuals | = Forms |
e T S TN

For Clag=s: ﬁ' Perzon For Individual:

r.ﬂ.sser‘ted rmfa'rredx |

Asserted Instances it & @ X &
& Paclo_Bouguet l

ﬁc::unver‘t indivicual to clazs
4 Get Okkam ID...

4-4 OKKAMA4P: Generic interface
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4.3. OKKAM toolbar for Firefox

4-5 OKKAM4Firefox: Menu

) | Hew Entity v, [ | Persen (d) Organization (13) Event (D) Location (D) o
L A 3

European Commission
pr University of Trento
L35
SaP
b ¢ Expert System
f g  Elsevier
h fO: Europe Unlimited
Mational Microelectronics Application Center (MAC)
|  Ecole Polytechnigue FAEdAErale de Lausanne (EPFL) y
he I BT T
University of Malaga *|  Open Okkam Profile
U pymanc oy
[ANSA)
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4-6 OKKAMA4Firefox: Features
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4.4. OKKAM toolbar for Internet Explorer

4-7 OKKAM4IE: Menu

45. OKKAMA4MS for Microsoft Outlook

4-8 OKKAM4MS Outlook: Create a new email with OKKAM
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4.6. OKKAM4MS for Microsoft Word

4-9 OKKAM4AMS Word: Okkam toolbar menu

4-10 OKKAM4AMS Word: Batch Okkamization

OKKAM - 215032 Version 3.0 Page 21 of 29



D7.1:First OKKAM empowered tool suite

4-11 OKKAM4MS Word: OKKAMiId inside the document
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5. Conclusions and next step

This deliverable contains a guide to the public G4 Empowered tool developed for this first
suite. The guide reflects the functionality of tABIs as of March 2009 (the contractual date of
delivery of this document). As the software evslveve will consider revising the individual
chapters at a later stage of the project.

Next step will be the development of the Second @KKEmpowered tool suite. Activities will
include:

Working on what spins around the web, from bloggmgreating online contents to spread
information

Fine-tuning of the work done, both in terms of aextture and single tools

Analysis and creation of new tools that may spiieatie open source world
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7. Appendix — Information on the COGITO Technology

7.1. Semantic Analysis

COGITO is a software system that “understands” the laggta way that is very similar to the
way people do. It collects all the structural aedidal text aspects in order to understand the
meaning.

COGITO® is the result of hundreds of man yearsesearch and development., from the research
and extraction, to the analysis, classification adsformation of unstructured information,

COGITO® is the most advanced technology availallett®e market because it overcomes the
more traditional approaches to the automatic psiangsof natural language by leveraging
semantic comprehension.

COGITO® is powered by Sensigrafo®, a comprehensamantic network available in different
languages enabling disambiguation of terms, theeseehind Semantic Intelligence.

o more than 3,500,000 connections (regarding contesisstructions, subjects and
domains, idioms, phraseologies...)

more than 600,000 semantic concepts

more than 400,000 hyponymy and hyperonymy connestio

more than 55,000 hyperonymy and troponomy connestio

more than 370,000 connections for the corpus amldéthousands of links among
subjects, objects, meronyms, etc.

© O OO0

7.2. COGITO® Semantic Technology

COGITO® represents our solution. It is the resuhiaved after 10 years of work in the
development of state-of-the-art linguistic techigyiés.

COGITO® is a software system that “understands”ldmguage in way that is very similar to the
way people do. It collects all the structural aedidal text aspects in order to understand the
meaning.

COGITO® processing result is a cognitive and conhcapmap, i.e. a structured representation of
qualifying aspects of incoming unstructured dathe Toutput structuring allows the automatic
processing of the most relevant elements of thie tex
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Rival systems have a superficial processing leWel. example, they completely ignore the so-
called stop words, i.e. words that do not have agpgr meaning (like articles and prepositions),
when indeed they are fundamental in forming themmgpof sentences.

On the other hand, COGITO®, with its linguistic bysés capabilities and semantic knowledge,
takes into account every word; in the same way lgedp when they read, listen to and write.

In order to better understand this feature, comghtkse sentences:

(@) I've been flying my bird of prey.
(b) I've been flying my bird as prey.

The meaning of these two sentences is completéigreint, because of the prepositions. In the
sentence (a) the words “bird” and “prey” refer toagtorial bird - a type of bird, such as an eagle,
falcon or hawk, which hunts other birds and smalhls - while in the sentence (b) “bird” and
“prey” refer to the use of a bird as a decoy, oeJuo facilitate the capture of another animal.

This difference is considered to be clear for asper but this doesn't happen with current text
management programs: from their point of view the sentences are the same.

COGITO® can detect the difference and distinguigtwieen the two concepts, allowing a
conceptual search.

COGITO® has an open and scalable infrastructurectwban be easily customized in order to
manage any type of contents: technical documemtatiencyclopedic material, financial
information, newspaper articles and so on.
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The power and the level of integration betweercamponents makes COGITO® a revolutionary
technology and very unique in the marketplace. It®ain components are:

parser: it carries out morphological, grammatical ayntactical analysis of the sentence
lexicon: it recognizes words and all their meanings

memory: it keeps trace of previous analysis out®me

knowledge: a representation of real world knowledge

content representation: text contents in the fofia @onceptual map

7.2.1. Parser

The first step to take in order to understand tleammg of a sentence is to determine the grammar
role of each word. For example, in these sentences:

(@) He aged 40 years.
(b)  The wine is aged.

The word “aged” appears with two different gramiyges: in sentence (a) the word is an
adjective, while in sentence (b) it is a verb.

According to traditional systems the two words thkesame, while the linguistic technologies
assign different meaning to them.

Recognizing a word independently of its writtemfiais equally important; nouns and verbs have
several forms:

€)) Marcello Mastroianni was the most populandialactor abroad.
(b) Today it is difficult that no more young adses play a protagonist role.

In the sentences above, two forms (“actor” andréases”) expressing the same concept are used.
COGITO® individuates gender - masculine/feminirend number - singular/plural — to recognize
both words as forms of “acting person” associatih@f them to their common meanings correctly,
instead of individuating different words as othgstems do.

COGITO® parser manages the grammar characterdtite sentence completely and optimally. It
carries out the logical analysis, providing a sblade for contents processing.
7.2.2. Lexicon

The information of all the possible meanings of egis fundamental in order to process text
contents with high precision.

Being unable to detect different meaning bringsisleading understanding of the phrase. Consider
this example:
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(@) The car driver was injured.
(b) | used the long driver.
(c) The driver was installed in the computer.

The word “driver” is ambiguous, because its meardegends on context. In order to carry out
word meaning disambiguation, COGITO® looks up ésidon to find all possible meanings. These
lexicons are semantic networks.

Semantic networks are not plain dictionaries, besources that have been optimized for
programming use, where word forms are knots linteeetach other by multiple links denoting

semantic or lexical relations. For example, thet&rsecret agent” and “spy” are linked by a
semantic relation named “synonymy” (they have samiheaning), while “angel” and “devil” are

linked by “antonymy” (they indicate opposite contp

Something impossible for all those systems consigewords as simple character strings, not
concepts.

Sensigrafo® is an Expert System innovative semargtevork. At a high level it has similarities
with other existing semantic networks (like WordNier English language from Princeton
University), in that it captures the structure ofaaguage through the definition of concepts and
relationships between concepts. However, Sensi@raf uniquely designed from the start,
implemented and optimized for automatic languagegssing.

Concepts (like nouns, verbs, adjectives and adyenss defined by “synsets”, which are lists of
cognitive synonyms, interlinked through semantid kaxical relations.

Some definitions may be useful:

Lemma — A pairing of a particular orthographic fowrth some form of symbolic meaning
representation.

Semantic relations — The relation between meanwmigéemmas, such as homonymy,
homophones, homographs, synonymy, hyponymy, hypeyrand polysemy.

Syncon — A syncon is a list of lemmas with the saneaning. It represents the semantic
relation of synonymy between lemmas.

Sensigrafo® embodies some unique features thatwahlo superior semantic analysis and
disambiguation of text. No identified deep textlgsz solution today has these features and is able
to achieve similar levels of performance. Amonguhejue features of Sensigrafo® are:

Expanded definition of lemmas and semantic relation

Categories of attributes

Domains of usage

Differentiated sets of attributes

Small footprint of 50MB of memory
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7.3. COGITO® Discover

The problem of information management has reacbiyant proportions. The intellectual capital
(know how, brands, copyrights, patents, projeats)\@eb resources cause a constant increase in the
amount of corporate data everyday. Instead of bewpra great opportunity for growth and
development, this ironically becomes the main aldstdo the activities of strategy definition,
analysis, control, and project management. Thipéap because quantity and quality often do not
necessarily go hand in hand, but above all becalese part of the data is unstructured: more than
80% of the information on which the companies lihs& business is in fact generally in text form.
The management of this vast “sea” of informatioep@rts, in-depth sector analyses, research,
meeting proceedings, analyses and balance shetttesa press releases, etc.), filed in different
places and formats is really complicated. Seleatseful material can be difficult. Often nothing is
found, documents already present are duplicatatiedadetriment of the quality of the results. In
addition, the risk of selecting wrong informatiomile ignoring important details or, even worse,
not knowing all the data required to make the pessible decision, can result in missing goals and
wasting time and money.

COGITO® Discover is capable of extracting releviamfdbrmation and knowledge from the mass of
data, thus making the entire corporate knowledgativalways available: expertise, best practices,
internal and external information, regardless dieitng available in structured or unstructured form
The system enables the user to select the dataiduadting it in an autonomous way and extracting
it automatically from the available documents gahgrstored in different formats, or available in
more than one database, already structured or stenctured.

Unlike other tools for the automated extractiondafa, COGITO® Discover relies on linguistic
and semantic technologies to analyze and comprettendneaning of texts. The ETL process
(Extraction, Transformation, Loading) carried outhmhe linguistic intelligence of COGITO®
Discover is, in fact, focused on the normalizatioih contents. The use of semantics in the
management of content permits the tracing backuioivaocal form (or “normalizing”, actually) the
most simple data such as prices, dates, quantitieasures, etc., It also extracts and standardizes
non-numerical information such as acronyms, abhtmns, names, and alternative forms to
express the same concept.

The combination of the module for the extractioncohcepts and of that for the normalization,
guarantees a correct disambiguation of the terha {$, the attribution of the right meaning to the
words of the sentence as related to the contextlaathe same time an automated selection of the
data which is already normalized.

COGITO® Discover can therefore find, in any unstused text, elements marked as interesting:
names, companies or agencies, products and placaddlition to dates, prices, as well as numbers
in general. Furthermore, always relying on the es@llinguistic technology of Expert System,
COGITO® Discover is able to “understand” the sutgjeof texts, tracing and isolating
automatically the relevant concepts contained enséntences.
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