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Beoywaa cocyoapcmeennasn nadopamopus no pazpadomie npozpammHozo odecnedenus,
Yxanvckuii ynueepcumem, Kumai

Cospemennvie 6eO-mMexHON02UU IBOTIOYUOHUPYIOM 8 CIOPOHY HOBOU BUPIYATbHOU PealbHOC-
mu, 20e emMecmo OObIYHBIX CAUMO8 U CMPAHUY NOAb308aAMeN0 UHmMepHema Oyoem npedocmas-
JIAMbCL CMPYKMYPUPOBAHHASL AYOUO-, BUOEO- WU MEeKCmOo8as ungopmayusi. Ima ungopmayus
OyOem ceHepuposamovcs asMoMamuiecKy 8 Kayecmee omeema Ha npeocmasieHHbll CRUCOK NOM-
pebrocmeti nonvzoeamens. Cozoaswasics cumyayus mpeoyem G03HUKHOBEHUs PA3TUUHBIX Yele-
8bIX 8€0-NOUCKOBUKOB, KOMOPble NPe00Cmassim npeomMemuo-opueHmupo8antvle uHmepgeucsl 0us
nonyuenus u 06paboOmKu 3anpocos noib306ameinel.

B nacmosawei cmamve paccmompeHr HO8bll NOOX00, HANPABIEHHbII HA U36TedeHue, npeo-
cmaeienue u nPOCMOmp 3HAHULL 0 nompebHocmAX ueroeeka 60 Becemupnoii Cemu.

Krouesnie ciopa: LngbOpMal{LlOHHble nompe6Hocmu U 3anpocsl, C6A3aHHbLE ()aHHble,' C653aH-
Hble nompe6uocmu; OHmMO0cUA, cemMarmuKka, npe@cmaeﬂeﬁue 3HAHUIL, PU3OHUHS, 80NPOCHO-OM-
6emHdasl cucmemda.

Modern Web technologies lead to a new virtual reality, where instead of the usual sites and
pages Internet user will be provided with structured audio, video or textual information. This
information will be generated as a response to the specification of user’s needs. The situation
requires various Target Web search engines to appear that provide domain-specific interfaces for
the obtaining and processing of users specifications. Target Web search engines shall process com-
monsense knowledge, which expresses human needs to be mined from different sources by different
ways.

This paper offers an overview of the new approach aimed at extraction, representation and
browsing knowledge about human needs in the Web.

Key words: Linked Data; Linked Needs; ontology; semantics; knowledge representation, rea-
soning, query-answering system.

1. Introduction 2. Use HTTP URIs so that people can look
up those names.
The original idea of the Semantic Web is 3. When someone looks up a URI, provide
based upon three foundations, namely: RDF, yseful information.
XML and ontological pages [1]. After 10 years 4. Include links to other URISs, so that they
of research, the SW was rebranded into Web  can discover more things.
of Data. Constructive material of Web of Data Linked Data browsers will provide user

is Linked Data. “Linked Data is 'simply about with configurations of RDF triples that
using the Web to create typed links between connect different data sources into a unique

data from different sources” [2]. segment of information adequate to the user's
The Linked Data tenets [ 1; 2] are formulated specification.

by Tim Berners-Lee as a following: By Web of Data notation Web publisher
1. Use URIs (Uniform Resource Identifiers)  provides a set of RDF triples that represents an

as names for “things”. adequate configuration of its domain.
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At present time a total number of Web
located RDF triples is almost 4 billion.

How 1is possible to specify the need, by
means of which the engine will select and give
the relevant data? To use existing relational
databases one needs to know what information
they contain, and how. Knowing this, users
compose their queries.

But Web of Data has not a fixed structure.

How to specify a query to Web of Data?

Leading researchers in the field of Semantic
Web and Linked Data (Tom Heath, Bill Baxton,
etc.) consider that “diversity of ‘Web browsers’
tomorrow will match the diversity of ‘ink
browsers’ (a.k.a. paper) today — in terms
of diversity of form, function, location, and
importance” [5]. Such point of view exists due
to a necessity to configure the optimal subset of
all RDF triples related to things that compose
user needs’ specifications. This implies that
both user interface and the browsing must be
user need oriented.

Existing Web of Data browsers, for example,
Tabulator [6; 7] and DBpedia Mobile [8; 10]
provide a possibility for users to set a field of
their interests in a personal table (Tabulator)
or to use a fix set of data fields (DBpedia
Mobile).

Possibilities of DBpedia as a whole are
restricted by DBpedia Knowledge Extraction
Framework [9] that includes a fix set of search
parameters.

Unfortunately, such approaches guarantee
getting only discrete, referential and selective
information, whereas an end user needs to
receive comprehensive data related to his
problem.

The solution to this problem could be
a unified semantic framework that grounds
both the structuring of Linked Data objective
segments and the capturing of user need’s
specification.

This article documents the recent progress
in the effort to build a system of commonsense
knowledge design as well as commonsense
reasoning representation. It builds upon two
earlier publications about the project [3; 4].
This project deals with a realization of Need
Language (NL language).

NL language provides an information
extraction framework that converts Web of Data
content into a rich multi-domain knowledge
base as an independent Web resource as well
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as a part of Linked Data named Linked Needs
(LN).

The rest of article is structured as
follows: We give an overview of the NL
program architecture and knowledge extraction
techniques in Section 2. The LN system is
described in Section 3. Section 4 concludes and
outlines future work.

2. The Linked Needs Knowledge
Extraction Framework.

Any Web publisher has inmind a satisfaction
of certain needs of Internet users. Any Internet
user looks for in Internet the satisfaction of his
needs. Internet user’s problem is a discovery of
relevant data in the Web that satisfies or helps
to satisfy his needs. Web publisher’s problem
is giving the information in a form attractive
to Internet users, whose needs he is ready to
satisfy.

Information oversaturation of the Web has
reached such proportions that Internet users
need more and more time to find the necessary
data, and Web publishers need more time and
money to attract the attention of Internet users.

This dramatic situation could be solved
if the Internet users will be able to clearly
specify their needs (or, at least, their current
situations), and Web browser will look for
relevant information in a field of Linked Needs’
representations (Linked Needs).

It is clear that both interaction with Internet
users and Linked Needs must be ground on the
same semantic framework.

NL language provides such framework.

2.1. NL language

The NL language is a knowledge
representation language for the description
of customers’ needs. It has the following
advantages:

To give an opportunity for professionals
in various subject areas to represent their
experience in a form that is equally accessible
both to the automatic semantic search system
and to customers.

To give an opportunity both for professionals
and laymen to use their customized slang to
communicate with the computer; in particular,
this concerns the description of the current
situation and its forerunner.
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To ground a representation of a Need
Satisfaction Domain for any private person, for
any professional or for the society as a whole.

To provide an opportunity of building
a Global Knowledge Platform that supports
different social activities.

To represent data as a program, and to
represent a program as data with the purpose of
solving problems using the equation

Decision=Recognition + Synthesis + Control.

The NL language is rather designed as an
intermediate semantic markup language for
capturing and accumulating knowledge and for
maintaining man-machine communications,
than as a means to directly control the computer,
as done in a programming language.

Syntax of NL is used for guiding an
intelligent interface with the following
purposes:

» discovering the semantics of the current
situation of the customer,

* determination of the current needs,

» separation of the real needs from the
imaginary ones,

« offering different options for adequate
behavior, and

« simulating different behaviors in the light
of possible consequences.

2.2. Linked Needs Semantic Framework

LN Semantic Framework is based on the
NL language notation [3; 4] and consists of
components that define location (both Web and
semantic) and semantic essence of the following
types of resources:

* missing need,

* available resources, and

* constructive resources.

Semantic location is defined by means of
an enumeration of two kinds of needs, namely,
needs that antecede to the above-mentioned
resources and needs that are logically derivative
from them. Web location of resources is defined
by URIs.

Missing need is defined by the name of the
need, by synonyms of the need, by the type of
the need and by list of sub-needs.

Available resources contain sets of
resources that are necessary for the missing
need’s satisfaction include time resources,
place resources, a budget of the missing need’s
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satisfaction, necessary equipment, necessary
materials, skills and so on. Constructive
resource specifies the way of the missing need’s
satisfaction.

According to NL language notation the
first semantic sharing and ontology of domain
segment’s representation is generic. This
implies that any posterior semantic sharing
and ontology of the same domain segment’s
representations must be harmonized with the
generic one.

2.3. Linked Needs’ extraction framework

Linked Needs’ representations (Linked Needs)
can be mined by the following ways:

1. Writing NL program,;

2. Interaction with Web publisher;

3. Interaction with domain expert;

4. Semi-automatic extraction of need related
information from Web resources.

Every of the above-mentioned Linked
Needs” mining approaches results in NL
programs and turns them into RDF triples.

Correspondently, there are four kinds of
Linked Needs extractors (Figure 1):

1. NL editor;

2. Web publisher query-answering interface
(Web publisher GAI);

3. Domain expert query-answering interface
(Domain expert GAI);

4. Semi-automatic objective search engine
(SAO engine).

NL editor is simulation software that
allows assembling NL program using a panel of
NL’s constructs provided by NL templates and by
query-answering interactions with appropriate
segments of Linked Needs. In the scope of
interaction with Linked Needs the system
engine verifies of the published experience and
retrieves its ontology and semantics online.

Web publisher’s GAI results NL program
provided by an ordered textual, graphical, audio
and video content of his Web resource.

Domain expert’s GAI results
program.

SAO engine mines content for NL programs
from Web resources, which are detected by Web
search engine in response to key words.

Internet user’s GAI results NL program.

In the scope of interaction via above-
mentioned GAls the query-answering reasoning
parses the interlocutor’s lexicon and harmonizes

NL
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it with generic ontology.

NL editor| LINKED NEEDE‘
Web
Publisher
LN GAI Internet
Semantic Parg’— User
Framework Domain GAl
Expert
GAI
LN Semantic
Framework
SAO
engine
Fig. 1. Architecture of the Extraction
Framework

2.4. Linked Needs as a part of Linked Data

Any NL program represents a semantically
ordered set of information about three kinds of
resources, namely, the missing resource, the
availableresource,and the constructiveresource.
This structure grounds a transformation of NL
program into RDF triple, where a missing
resource plays a role of the subject, an available
resource plays a role of the object, and a the
constructive resource plays role of predicate.

Any NL program describes a certain way
of the given missing need’s satisfaction. Every
missing need may be satisfied in different
ways. All available ways of the missing need
satisfaction constitute the Need Satisfaction
Domain [3; 4].

Linked Needs joins all Need Satisfaction
Domains represented by means of RDF triples
into one directed graph.

Linked Needs is a sub-topic of the Linked
Data. The term Linked Needs is used here to
describe a method of exposing, sharing, and
connecting needs via deferencable URIs on the
Web.

3. SAO engine.

The focus of this article is SAO engine
since today’s human-readable Internet contains
a tremendous amount of useful information,
which it’s necessary to transform into Linked
Needs. SAO engines a man-machine activity
(Figure 2). A man is responsible for gathering
of a set of specific typical speech cliches that
together contain data covering the given Need
Satisfaction Domain. A machine is responsible
for the search in the texts of Web documents
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typical speech cliches as well as for mining
of the required data and structuring it by
means of the LN Semantic Framework. A man
(Need Satisfaction Domain administrator) is
responsible also for the editing of resulting NL
programs.

A man Manual NL proaram
Editing prog

Manual |

Parsing Data |mining
Parser

Set of

typical

speech

clichés

Fig. 2. SAO engine

Basic idea of SAO engine is as follows:

1. Each text contains constructive
information that defines the need expressed by
it or specifies a missing resource as a need.

2. This information is not a translation of
the text, but it is a translation of the text to the
language of human needs.

3. LN Semantic Framework provides “a
semantic mask”, which is used for extraction
of the description of professional or other
requirements of the person.

4. The “semantic mask” is domains’
invariant, but every domain has its own
particular forms (its typical speech cliches) for
needs’ expressing.

5. A human manually finds as many as
possible typical speech cliches that cover the
needs’ expression of the given domain.

6. The system engine processes the given
text, finds typical speech cliches and returns
their contents.

7. The captured knowledge, next, is
automatically represented in a machine-
readable format by means of semantic marking
according to NL language syntax.

8. After that the system engine checks the
semantic completeness and clearness of received
NL program (or its part). If, for example, the
captured information contains terms unknown
to system, it automatically accompanies them
by questions, which the system administrator is
obliged to answer, correcting thereby received
NL text.



ISSN 2075-2067

BECTHUK FOPI'TY (HIIH). 2010. Ne 3

3.1. Manual parsing

The Linked Needs administrators analyze as
many Web documents and form sets of typical
speech cliches for every domain segment of
Linked Needs as possible.

Let’s consider medicine (Figure 3) and
cooking (Figure 4) domains as examples, since
their Web documents, as a rule, are structured.

Manual parsing detects the following and
others typical speech cliches of medicine related
documents:

Symptoms of NameOfDiseas: ...

Symptoms of NameOfDiseas are ...

The most characteristic symptoms of
NameOfDiseas are ...

The following are symptoms that may occur
in specific types of NameOfDiseas: ...

NameOfDiseas treatment requires the
following medicines: ...
NameOfDiseas treatment requires the

following equipment: ...
We treat NameOfDiseas by means of the

following: ...
NameOfDiseas treatment consists of the
following stages: ...
Antecedent Missing need
Needs (Need to heal
(Symptoms and NameOfDiseas)
diseases)
Available Available
resources resources
(the medicine (the medicine
and medical and medical
equipment) equipment)

Constructive
resource
(Treatment)

Constructive
resource
(Treatment)

Fig. 3. Medicine Web data content

Manual parsing results the following and
others typical speech cliches of cooking related
recipes:

NameOfDush recipe:

NameOfDush ingredients are ...

Ingredients: ...

For NameOfDush use:

Cook time is...

Methods: ...

Preparation: ...

— Available resources Constructive
Missing need (Ingredients and resource
(Dish or menu) Kitchenware) (method of

cooking)

Fig. 4. Cooking Web data content

Cooking instructions: ...
Recipe instructions: ...

3.2. Mining of ordered information from a
news line

Any human purposeful activity may be
considered as a satisfaction of a certain need.
A special subset of LN Semantic Framework,
named Activity NL (ANL), grounds the human
purposeful activity's description.

Figure 5 demonstrate the SAO engine
process for mining of ordered information from
a news line:

1. An editor of LN news line defines the
basis social activities, information about which
is interested for LN news line’s readers.

2. The system administrator is responsible
for both the generic representation of selected
human activities and the formation of sets of
the corresponding textual cliches that cover
these representations.

3. The system engine parses the input text
with the purpose of a discovering of ordered
news.

4. Resulted information is edited by the
newsmaker.

Manual

News

Editing

A list of
news
Generic
Activities’ .
A machine
Representation
(ANL programs)

Fig. 5. Mining of ordered information from
a news line

4. Conclusion

Linked Needs is Web resource that grounds
a new virtual reality, namely, Reality of needs’
satisfaction. Linked Needs contains collections
of typical speech cliches, generic human
activities’ representation and Need Satisfaction
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Domains both in RDF form and as NL programs.
Since NL language [3; 4] is tailored according to
the commonsense reasoning, Web applications
that realize the commonsense reasoning will
provide a satisfaction of Internet users’ needs
in form of tutorials, instructions, well-ordered
information packages contained Web data in all
allowable formats as well as in results of cloud
computing.
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