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Abstract

We consider basic functional components of semantic search, the criteria for evaluating search languages
and classification of search engines to define this umbrella concept for specifics of resources based on wiki
technologies. Possibilities of semantic search are based on expressiveness of queries that use semantic
properties of information objects represented into wiki resources. of semantic structuring of resource
content are analyzed.

We analyze additional opportunities that the use of the Semantic MediaWiki plug-in provides for the
resources built on the MediaWiki technological platform for building semantic queries.

Semantization of already existing wiki resources differs from the development of semantic ones, and we
compare main steps of these processes and advantages of use the ontological model in them. This model
provides an unambiguous interpretation of the relations between typical information objects represented
into the resource, their properties and restrictions. Proposed approaches to semantization are tested on
three independent information resources of different types that use the wiki technological platform for
collaborative processing of distributed data and knowledge. They can be useful for making decisions about
the expediency of semantization of information resources with different scope and purposes and for
determining the most effective ways of implementing the chosen solution.
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1. Semantic search

Semantic search (SS) is an umbrella term that is used to denote a group of models and methods
using external knowledge sources that improve traditional search approaches in various ways,

using the context and semantics of both the user's query and information resources (IRs) in where
this search is carried out.

Search capabilities in the most general form are determined by [1]:

means of describing the users request that represent their information need;

means of description and structuring of the data set where this search is carried out;
methods of matching of user request with data elements;

external and internal knowledge used for semantic processing of requests, for semantic

structuring of data and for describing of user sphere of interests;

methods of the search result representation.

SS is one of the components of the IR semantization, which also includes means of semantic
structuring of content, navigation instruments, metadata generation and representation, knowledge

import and export tools, content consistency checks, etc.

Two groups of SS functional components can be distinguished [2]:

improvement of knowledge-oriented processing of initial user request;
semantic structuring of the content and metadata of the data set.
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Quite often, IR developers propose SS support for customers, but developers and customers can
understand functionality of SS completely differently by:

*  methods used for descriptions of user needs;

*  types of external sources of knowledge and ways of their selection and use;

*  structure of retrieved information objects and their components;

*  forms of search result representation, their possible properties and values.

.

Such ambiguity is caused by fuzzy definitions of SS concept and complicates mutual
understanding of SS possibilities and goals in particular applications. As a result, developers create
some product that is not sufficient for customer needs, and the already chosen technological
platform does not allow making the necessary improvements. Therefore, it is important to define
clearly what kind of SS provides some technological solution and what efforts of developers are
required to use semantics for some IR on base on this solution.

Analyses of the search language has to determine:

*  what parameters can be used in the query conditions;
*  what types of values of these parameters are supported;
*  what operations between these values (comparison, logical, arithmetic, etc.) are supported.

The choice of specific models and tools depends on the purpose of IR development and on
capabilities available for users of such resource. But effectiveness of this choice is defined by
analytical reviews of individual solutions, based on practical experience of their application for
representation of content that differs by volumes, dynamics and heterogeneity.

Need in use of practical experience of IR developers in these reviews is explained by the fact that
some capabilities declared in such technological solutions are too complex for users, inconvenient
or slow to be used in scaling applications. It is also important to consider the differences of
possibilities between software versions because they can significantly affect the results.

Many researchers analyze the expressiveness of query languages for semantic resources [3, 4]
analyzes languages used for information structuring and semantic markup such as XML, RDF and
DAML+OIL with the corresponding ontology schemas and specifications. The purpose of such
research is to determine criteria for evaluating the expressiveness of a markup language that can be
used for its choice for practical tasks.

With use of this recommendations, we consider the following criteria for comparison of markup
languages that are based on elements of query conditions:

* Subclasses and properties: what relations between classes of object (both “class-subclass™ and
task-specific ones), between classes and instances of classes, between instances of classes and
their properties markup language allows to define;

* Atomic data types: what data types (such as string or number) can be used to describe the
data;

* Instances: how instances of classes can be described (in terms of properties, belonging to
classes, constraints, etc.);

* Property Constraints: what is a complexity of property constraints can be defined on classes
and class instances (such as domain, range, range power, mandatory value of property, etc.);

*  Property values: is it possible to specify default values, valid and invalid values;

* Context: how the markup language reflects different contexts (e.g. namespaces) of
interpretation;

*  Support for logical operations: does the language allow the use of negation, conjunction and
disjunction operators to describe relations between classes and instances of classes;



* Inheritance: what restrictions and property values of parent classes can be propagated to
subclasses.

In addition to these criteria, it is advisable to take into account the convenience of practical using
the markup language for IR structuring, the availability of editing tools and means for analysis of
input errors.

Many practical tasks require a limited subset of these features to satisfy the informational needs

of users, and then the choice of markup language is based on its usability and availability of

automated error control for markup creation.

Many researchers analyze the expressiveness of query languages for semantic resources such as
the SPARQL language for searching into RDF and OWL. SPARQL has high expressiveness and
ensures high pertinence of search results. Unfortunately, such resources based on formal knowledge
representation now represent only a small part of the Web content, and constructing SPARQL
queries is rather complex. This fact causes the need in methods that support SS into semi-sructures
and non-structures resources — by additional transformation of queries and data.

Structured semantic queries based on ontologies can use elements of domain ontology such as
class concepts, class instances and their properties. At the same time, the expressiveness of the
ontology-based request depends on types of IR characteristics that can be used into this query. Main
types of such characteristics are:

* anonymous relations between IR content elements where the request ignores the name and
semantics of this relation and takes into account only the existence of such relation (an
example is hyperlinks in the web documents used by Google search);

e usual properties that are associated with logical relations between content elements (for
example, synonymy, "class-subclass" relation, "category instance", html markup elements);

* domain-specific arbitrary relations that can be defined as properties of instances of domain-
specific objects (for example, object relations of organization ontology "work in an
institution", "have a position" or e-library relation “author of the publication™).

The SS possibilities are supplemented by the use of external sources of knowledge and methods
of their application in the search process. One of them is the creation and analysis of semantic
markup of information resources. Therefore, significant attention of researchers in this direction is
paid to the creation of semantic markup languages and the comparison of their expressive
capabilities. SS can use an ontology as a source of domain concepts, their structural elements and
their possible values. User can describe in request the set of desirable and undesirable values of
retrieved objects, define their type, etc. For example, user can select objects from class
"Organization" with values "Lviv" or "Kyiv" of the property "Location".

Many approaches to semantic retrieval are based on the Semantic Web but differ significantly by
architecture, user content processing, query representation, etc. One of classification criteria set for
SS is proposed in [5].

The expressiveness of SS depends significantly on the pertinence between the set of documents
or other information objects where this search is carried out, and the domain ontologies. If ontology
is selected correctly, then the metadata of the documents clearly refer to the concepts of a specific
ontology and vice versa. Sometimes such objects are considered as separate instances in the
ontology. Using this approach, it is easy to resolve homonymy and refine queries, but it causes
more complex creating a semantic document annotation.

Another important factor of semantic search is its transparency that characterizes the user's
interaction with search functions. Transparent systems, where semantic capabilities are invisible to
the user, have no means to get additional information from the user, for example, for clarification of
homonyms or selection of an external knowledge base. Interactive systems allow to receive request



clarification from the user or recommend request changes. Hybrid systems combine interactive and
transparent behavior — they usually act as transparent ones and require user interaction only for
some tasks. Transparent systems are easier to use, but the user cannot influence the system's
semantic decisions, therefore potential quality of their search results is reducing.

It is worth to note, that the usefulness of SS results also depends on the user's personal settings
based on context processing. Examples of the search context use are:

* machine learning based on the history of interaction with the user (in this system or in others);

* explicit determining the desired categories of retrieved information objects by the user (from
some ontology or taxonomy);

* individual selection of knowledge base used for search;

e use of experience of interaction with users that have similar information needs
(recommending systems).

2. Semantic search into Wiki resources

Currently, many IRs are based on wiki technologies. Such resources are represented by collection of
pages with unique identificators that can contain natural language text, multimedia elements
(pictures, videos, audio files, etc.) and some elements of Wiki markup that define relations between
these pages and provide the basis for knowledge sharing. Wiki content is oriented both on human
usage and automated processing. Wiki technologies are oriented on collaborative development of
content, mutual work of big groups of users and representation of large volumes of data.

Wide use of wiki technology is caused by:

* their relative simplicity for the end user;
* support for collaborative work with content;
e ability to scaling for large amounts of information.

Additional potential of wiki-based IRs deals with possibilities of semantic markup where relevant
domain concepts (for example, from domain ontologies or thesauri selected according to user needs)
are used as tags for content structuring. Such structures IRs provide a more convenient means of
information retrieval where user requests can be represented in domain concepts.

Wikis have a large number of software solutions for their semantization that provide additional
means of content search, view and structuring [1, 2]. These solutions differ significantly by the
possibilities provided by such semantization. Many semantic Wikis use ontologies to describe the
knowledge base of IR, user profiling, data modeling, etc.. Some of them provide users with an
interface to create ontologies and to execute SPARQL queries, others offer their own search
languages.

The expressiveness of SS in wiki resources depends on:

* semantic markup elements they can be used in queries;
* complexity of the markup language;
* usability of search constructing.

These software solutions propose various powerful query languages that offer a variety of
possibilities for SS, but the syntax of formal query languages is rather complex for end users.
Therefore, the challenge arises to find such approaches to semantic search that combine the
expressiveness and capabilities of structured queries with the simplicity of traditional keyword
searches. For example, in [6] SS is implemented as an extension of traditional search: users
formulate their information needs by the set of keywords, and this set is transformed into
structured query thet can be further clarified by the user.



3. Task definition

The aim of this research is to analyze additional possibilities for search and navigation provided by
the Semantic MediaWiki (SMW) plag-in for MediaWiki technological environment. Other question
deals with additional efforts of IR developers required for implementation of such semantization in
order to determine its feasibility for practical task.

For this purpose, the following questions are investigated in the work:

*  what additional possibilities does the use of the SMW semantic plug-in provide;

* what SS elements can expand the functionality of wiki resource without semantic markup only
by installing SMW;

* how templates can be used to transition from a non-semantic wiki resource to the semantic
one;

*  how SMW templates differ from traditional wiki ones;

* what additional elements should be developed for support the knowledge base of the semantic
wiki resource;

* what problems can semantization of a wiki resource cause and what should be done to
eliminate them.

Such an analysis should become the basis for choice of the suitabale technological platform for
development of Wiki resources with support of semantic search functionality that satisfies
information needs of IR customers.

4. Semantic search for Wiki resources

Now a lot of Wiki resources (such as Wikipedia) use MediaWiki technological platform [7]. The
main structuring mechanism of MediaWiki is based on wiki pages and their categories, and SMW
semantic plug-in [] expands it by additional means.

SS based on the SMW works on the basis of explicit structuring of content with an arbitrary set
of markup tags. The main data structuring primitives in SMW assume a formal semantic
interpretation in terms of ontological analysis for OWL DL. Each page can be assigned to one or
more categories, and these categories can be linked by hierarchical relations.

SMW provides ways to add additional structure to MediaWiki through the semantic markup of
wiki content: semantic properties of the wiki page represent binary relations between this page and
other entities such as wiki pages or data values. Meaning of every such relation is defined by
appropriate markup tag. These tags can be extracted from the ontology of the relevant domain that
formalize its semantic interpretation or selected by IR developers according to their goals.

4.1 Ontological model of semantic wiki resource

If, as a result of the semantization of Wiki resource, its knowledge base becomes quite complex,
then we require means to formalize its characteristics in some interoperative representation. For
example, we can use an ontology of the relevant domain. Such ontology captures the semantics of
the connections between the types of information objects and their templates, the semantic
properties of these objects, their categories, etc. Ontological representation provides an
unambiguous interpretation of this information, and the availability of commonly accepted formats
(OWL, RDF) and convenient tools for working with them (such as Protégé) simplifies interaction
with users and other systems, and also supports the reuse of information. Visualization of the
necessary fragments of such an ontology (Figure 1) helps users to work with Wiki templates and
understand meanings of their components, but it is necessary to maintain the synchronization of IR
ontology with current changes in its knowledge base.
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Figure 1: Ontological model of semantic Wiki resource (fragment).

The formal semantics of structured data in SMW can be provided through mapping to the OWL
ontology language [9].
We can use the unambiguous correspondences:

* Regular article wiki pages correspond to instances of OWL ontology classes;
*  Wiki categories correspond to classes;

* SMW semantic properties correspond to properties (SMW properties with values of type
"Page" map to ontology object properties, and properties with other data types map to
ontology data properties.

This model formalizes information about IR objects and provides the semantics of its elements
without direct contact with its developers.

Accordingly, property values can be ontology instances or constants. Categories of wiki pages
define their class in OWL. MediaWiki supports a hierarchical organization of categories, and SMW
can interpret this set of categories as hierarchy of OWL classes.

Ontological representation of non-semantic Wiki
resource 0, ;; = <P =Py UP e UP,..L={"link "}> contains the following elements:

* the set of Wiki pages P=P,  UP  UP . UP, . where P is a set of user papers,

P__ s a set of pages that define categories, P

categ template

is a set of pages that define templates,

P is a set of other special pages;

spec
e L={"link"} is a one-element set that defines relation “link from current page to another

9

one .

Formal model of the semantic Wiki resource includes additional components that describe

semantic properties of wiki pages [10]: W, = <P,L ={" link"}ULsem_pmp>, where set of the wiki
pages P=P,  UP, UP, UP,  UP,  is enriched by P, ,, that defines semantic

properties of Wiki pages, where some properties define relation of current page with other



ones: P, ,on page & Pem_prop » @0d other relations link current page with values of selected data
type: L

wem_prop = Wi i =11.

The main advantage of SMW-based search - in contrast to traditional wiki searches by
categories — is a simultaneous use of the set of requirements for categories and values of semantic
properties of wiki page into one query. Thus, even without semantic markup of IR content, we can
use queries with a set of categories.

4.2 SMW search language

SMW proposes the ASK language for representation of structured queries. ASK allows to define:

* restrictions on the set of categories and values of semantic properties of wiki pages that are
interesting for user;

e order of result representation;

* set of displayed semantic properties of retrieved pages;

* the number of results proposed to users;

¢ format for result representation.

SMW queries allow to display not the entire content of pages or their identificators,
but user can define the set of properties and receives their values. In addition, queries allows
to define the form of result representation — table, list, diagram, gallery, etc., and to limit the
number of results proposed to user.

Constraints of ASK query allow to compare property values with constants of
different types, but do not support performing complex calculations. They can contain
comparators for describing of matching type. Comparators are special characters that are
placed in query after “::” between property value and selected constant: for example, [[Year
of birth::>>1930]], [[Organization::!~National Academy of Sciences of Ukraine]].

The following comparators are supported in SMW ([Search operators. - www.semantic-
mediawiki.org/wiki/Help:Search_operators]:

e  “<”_—"more";

e > _“less”;

e "1“_"notequal to";

*  “>>“_Tgreater or equal to";
*  “<<”—"less or equal to";

o

~ “—"string matches";
e “l~*“_"string does not match".

Correct use of such comparators in conditions requires to define correctly the type of the
property (property type is defined when the semantic property is created but can be changed later),
because such conditions have different results for different comparison of values of different type.
for example, for properties of "Integer" type the value 1020 is greater than 105, and for properties of
"String" type the value 1020 is less than 105.

It is important to clearly understand the meaning of comparators in SMW query conditions. For
example, the condition [[Birthplace::!Lviv]] allows to select pages with "Birthplace" property values
that differ from "Lviv". This condition does not look for pages that don't have any value of
“Birthplace” property, but instead it selects pages that have a value for this property and this value
is not “Lviv”.

2

The use of strict comparators “<” and “>

2

can lead to incorrect interpretation caused by
comparing values in different measurement units due to different rounding options (defined by the



administrator using the “$smwStrictComparators” configuration parameter). Therefore, it is more
useful to use condition pairs with property values in a certain range specified by the nonrigourous
comparators “<<” and “>>”, for example: [[Height::>4 feet]] [[Height::<10 feet] ]. Comparators can
also be applied to page names (without a namespace prefix).

Also, such a condition can be described using a logical disjunctive relation, denoted by the
symbols “||”, for example: [[height::>4 feet||<10 feet]]. Wildcards ("+" — any value , "*" — an arbitrary
sequence of characters and "?" — any single character) expand the possibilities of describing the
values of semantic properties in queries.

There are three types of “magic words” in MediaWiki [Help:Magic words. -
www.mediawiki.org/wiki/Help:Magic_words]:

*  behavior switches that control the behavior of pages and the representation of information on
them;

* variables that return information about the current page, time and environment;

* analyzer functions (parser).

Queries can also contain MediaWiki's magic words that return information about current page,
time, environment and arbitrary wiki pages instead of constants .

Variables are written as strings of uppercase characters separated by double curly braces, similar
to wiki templates: {{FOO}}. They allow to receive information in different re presentation - for
example, the current month can be indicated by a number or a name. The most commonly used
variables in MediaWiki are:

* {{CURRENTYEAR}} — current year;

e {{CURRENTMONTH}} — current month;

e {{CURRENTDAY}} — current day of the month;

e {{CURRENTDOW}} — current day of the week;

*  {{CURRENTTIME}} — current time (in 24-hour format).

Other variables provide access to technical metadata and wiki page parameters. For example,
{SITENAME}} returns the name of the wiki resource site, {{SERVERNAME}} returns the name of the
server where it is located, and {{CURRENTVERSION}} returns the current version of MediaWiki.
The variables {{REVISIONDAY}}, {{REVISIONMONTH}} and {{REVISIONYEAR}} return information
about the day, month and year of the last revision of the page, and {{REVISIONUSER}} - information
about the user who made this revision.

Other group of variables returns elements the wiki resource statistics. For example,
{NUMBEROFPAGES}} returns the total number of wiki pages, {{NUMBEROFARTICLES}} - the
number of wiki pages in the content namespace, {{NUMBEROFUSERS}} - the number of users,
{{NUMBEROFACTIVEUSERS }} — the number of active users, {{PAGESINNS:index}} — the number of
wiki pages in the selected namespace.

The {PAGENAME}} variable returns the name of the current wiki page. IR developers have to
take into account that the set of magic words with these characteristics is defined for MediaWiki,
and some their specifics depend on its version. Representation of information returned by from
variables depends on the skin and other settings of a specific wiki resource (Figure 1), but not on the
presence of the SMW plug-in.

Parser functions can have one or more parameters designated by lowercase letters in double
curly braces: {{foo:...}} or {{#foo:...}}. For example, {{PAGESIZE:aaa}} returns the number of characters
on the wiki page “aaa”. This extends the possibilities of the variables of the previous group. Other
examples of parser functions are {{REVISIONDAY: aaa }}, {{REVISIONMONTH: aaa}}, and
{REVISIONYEAR: aaa }} that allow to get the day, month, and year of the last modification of the



page “aaa”. We can consider variables as parser function with parameter value of current page
name.

All these magic words can be used in non-semantic MediaWiki resources, but the use of SS based
on SMW and the construction of semantic templates greatly expands the scope of their application
and makes such search more flexible because they can be added to query conditions embedded in
wiki pages or to explanations of the results of its execution.

4.3 Advantages of SMW use

Analyses of base SMW possibilities allows to distinguish main advantages of its use:

e ability to define explicitly the content of links between wiki pages can be used both for
automated content processing and for understanding information by users;

* search by arbitrary combinations of categories and values of semantic properties increases
possibilities of the single query;

* extraction of important data from semantic markup of query makes results more
understandable and reduces the time of their perception;

* possibility of automated content generation of wiki pages based on built-in queries reduces the
time of content development and raises its consistency;

* use of template parameters for generation of semantic markup simplifies this process and
reduces the number of input errors.

If some of these advantages are important for developers of the wiki resource, then
semantization is reasonable. But they have to take into account that IR semantization requires
additional efforts and assumes that they have additional competencies.

Semantization complexity increases non-linearly with an increase of the number of semantic
properties and templates that use them. Increasing the number of usual wiki pages affects
complexity only linearly: the semantization of each individual page takes approximately the same
time but this time increases slightly due to the longer search for correct links to other wiki pages in
a longer list of the semantic properties. To ensure the benefits of SMW use, IR developers have to
perform the following actions (Table 1).

Table 1
Elements of wiki resource semantics and conditions of their use
Semantic element Actions required
Creating of semantic create semantic property pages, define their type, and describe
properties their semantics and scope
Defining the set of Discover different properties with the same or similar names , as
necessary semantic well as properties with the same semantics but with different
properties names
Manually adding monitor the actual set of semantic properties, understand their
semantic markup to the meaning and know the rules of semantic markup, as well as
content of wiki pages analyze the relevance of their application to specific elements of

the content
Adding semantic markup  monitor the presence of relevant templates, their current structure

by templates and parameter types, know the rules of their use in wiki pages and
formatting restrictions in template values
Correct indexing of the Administration of database indexing rules according to IR
resource database specifics and volume
Creation of built-in use the SMW Structured Query Language and analyze the

semantic queries feasibility of adding search results to wiki pages




Ontological model of IR can help in this process by formal representation of knowledge base
structure.

4.4 Specifics of IR semantization on various stages

It is important to distinguish the actions performed in the case if the resource is developed as
semantic one (that is, all semantic plug-ins are installed before the start of content creation), from
the actions executed for semantization of an already existing wiki resource with a large number of
pages.

In the first case, the semantization procedure provided simultaneously with development of IR in
general consists of following actions:

* development of generalized ontological model of resource;

¢ defining of typical information objects (T1Os) of this resource and TIO properties;

¢ defining the types of TIO properties, their possible values, the admissibility of multiplicity
and uncertainty;

e creation of pages for corresponding semantic properties ;

* generation of wiki pages where content is marked up by these semantic properties;

¢ development of wiki templates for TIOs that provide unified input and representation of
information;

* testing of TIO templates for real domain instances;

* refinement of ontological model of the IR knowledge base by information about specific
features of TIO instances and their relations;

*  constructing of semantic queries that obtain information about TIO instances.

In the second case, we start semantization procedure for IR that already contains a lot of non-
semantic wiki pages of instances and certain groups of TIO united in categories. Links already exist
between pages without defining their semantics. Moreover, some templates are already developed
to represent the structure of these TIOs (but structural elements are not formalized by semantic
properties), and we have to transform these templates into semantic ones. Therefore, the
semantization process includes the following actions:

* install the Semantic MediaWiki plug-in (if necessary, other semantic plug-ins such as
Semantic forms);

* analyze the meaning of links between wiki pages, and if a sufficient number of links has the
same or similar semantics (what number is considered as sufficient depends on the total
volume of the resource and the requirements of the developers) then we create a semantic
property of the "Page" type with a pertinent name, and replace the corresponding anonymous
links between pages with semantic (these actions are performed for each group of links with
similar semantics);

* analyze the existing templates for TIO representation and their parameters, create semantic
properties of the corresponding types (it should be noted that by default, after installing SMW,
all template parameters are interpreted as properties of the "Page" type, and it causes incorrect
processing of parameters of other types) and transform these templates;

* test transformed and existing templates in new environment, make changes if necessary;

* check the consistence of set of semantic properties — properties of different types and different
meanings have to be defined by different names (for template parameters of non-semantic
wiki resource it is insignificant);



* create the necessary semantic queries, include them to the corresponding pages and test the
correctness of their execution,;

* formalize the constructed structure of the IR knowledge base of the resource in the form of an
ontological model.

4.5 Possibilities of explicit semantic markup

Despite the advantages of wiki templates, in some cases we propose to use sample pages that
explicitly include semantic markup.

For example, sections "Reference” that partially duplicate information represented in the form of
infoboxes are added to the wiki pages (Figure2). The example is taken from the website of the
Ukrainian Electronic Encyclopedia of Education (pge
eduglos.iitta.gov.ua/index.php/Pycosa_Codia_PenopisHa).

Pycosa Codin Desopiona

Sample code
"[[Name::PycoBa]] [[First name::Codis]] [[Father
name::®enopiBua]]" ("iHO3. [[Name_e::Rusova
Sofiia]]") -  [[Definition::BumaTHuii  yKpaiHCHKHUI
Mearor, IPOMajICbKO-OCBITHS MisYKa, IHUCHMEHHHUIIS,
| Pycosa Codin Deaopisna JTEepaTypO3HABHIIA, TEOPETHK 1 INpPakTHK Yy Tamysi
Im'A ocotn (iwo3. Rusova Sofiia) p . .
CYCHUIBHOTO JOMIKITBHOTO BUXOBaHHA KiHI XIX —
IHWi npisenwa AiHadope XX . . .
i — 18.02 1856 - 05021940 TIOYaTKy CT., OJJHA 3 OPraHi3aTopiB XKiHOYOro pyxy]],
Hayxosui cTynine  AOKTOR Hayk [[Scientific degree::mokTop Hayk]].
BueHe 3BaHHA g 3
AITORATYEHM KpHTAK, Micue HapomxenHs - [[Place of birth::Onemmns,
L BT o simusa | TopoaHAHCHKHH noit, YepHiriscska ryGepuis]], ([[Day
Haykosa wiosa of birth::18]].[[Month of birth::02]].[[Year of birth
Micue HapoaXeHHs xg:—l':";'c';?‘g%;::‘fﬁ:““ Ll ig ::1856]] - [[Day of death ::05]].[[Month of
Micus emapTi :«gf: f:é.:'lww'“ﬂoﬂr Baremii Ta death::02]].[[Day of death::1940]]).
Noxanakna QA b =
Alma mater Dy HAY Pycosa Copin @eqopiona (403, Rusova Sofila) - BHABTHHA YKDATHCEKME NEAANON MDOMAACEKO-OCEITHA AlRYKa,
Magnum opus YrparH AITEPATYPOIHEBHLF, TEODETHK [ NPaKTHK ) raAyal CYCniABHOND ADIUKIABHOMD BHXO83HHR KiHUR XIX - mouatky
::‘;::;: GPraHEFaTORIE MINOWOre DYXY, , ADKTOD Hayk.

MicLe HEPOAWEHHA = DABLUHF, [DDOAHRHCEKIA MOBIT, YepHiriacsks ryfepHin, ¥kpaika (18.02.1856 - 05.02.1940).
Micue HaBYaHHRA - ByHAYKACTBCEKE FIMHaZIA,

Micue poboTu Kinia, Qaeca, Kam'areub-Togisscoxmi, Yipalna, Mpara, Yexis.

HanprmK AIRALHOCTI - ocaiTa,

Hafgnanayriwi mpauf - "Ykpalceknid Gyxeap”.

OoHoBH! HANODOAM - HArEKARKA 3Mar Codls Fycosa,

HayxoBWA HANDAM - ADLWKIABHS OCEITa,

Figure 2: Representation of information about person with use of TIO template and sample with
semantic markup.

Advantages of use sample with explicit semantic markup:

* users can copy information from wiki page without markup elements (unlike information from
infobox);

e content is indexed more quickly and correctly;

* editors who create wiki pages can see the markup elements and how they appear on the page,
and this representation makes it easier to learn how to use such markup and its capabilities,
whereas in semantic templates the markup elements are almost completely separated from the
page editor;

* transition to new software versions does not cause problems with semantic markup indexing
(unlike processing information from templates);

e editors and users view markup elements that can be used for semantic search (names of
semantic properties that can be used in search);



* information can be represented more flexible (users can directly edit a specific sample without
the need to edit the template).

Therefore, we propose to combine templates and samples for representation of IR semantics
because these two solutions complement each other by their functions.

Regardless of the method of adding a semantic component to a wiki resource, the creation of
various integrator pages can continue according to the needs of users based on the knowledge
stored in the ontological model. This model formalizes information about the IR knowledge base
and the semantics of its elements without direct contact with its developer. For example, in order to
make built-in queries, it is necessary not only to know the correct names of the semantic properties
of TIOS, but also to understand their meaning and possible values of these properties.

It is important to take into account that the creation of semantic properties and their use require
indexing in the wiki resource database, and this action takes some time, and therefore the results of
semantic queries does not show the consequences of semantization immediately, but only after their
full indexing. The speed of indexing depends on the length of the task list and on the selected policy
of their execution.

4.6 Approbation

We analyze semantization of wiki resources on three independent examples - the portal of the
Great Ukrainian Encyclopedia of e-VUE (vue.gov.ua), the test version of the Ukrainian Electronic
Encyclopedia of Education of UEEO (uee.gs4cms.com.ua) and the wiki resource of the Institute of
Software Systems NASU (http://wiki.isofts.kiev.ua/). All projects are based on MediaWiki and the
semantic plug-in SMW, but they use different versions of this software, and system development
and content semantics were performed on different methodological bases. Therefore, it can be
assumed that the detected regularities are typical, if not for all, then for many wiki resources
created in such a technological environment.

Conclusions

The semantization of wiki resources requires the use of distributed knowledge management
methods and elements of ontological analysis for domain modeling. Selection of used methods
depends on the semantization goals and the state of the IR at the time of decision about
semantization. The choice of a pertinent model of IR knowledge base and its correct software
implementation provide not only convenient navigation in the resource content, but also more
complex retrieval and analytical functions.

The conducted analysis and practical investigations identify the following opportunities and
limitations of SMW:

* SMW is focused on semantic representation of natural language content with multimedia
elements, and not on transformation of all IR content to RDF;

* parameters of wiki template should be recognized as semantic properties of the corresponding
wiki pages, but in practice they are not always correctly indexed in the IR database and
requires additional checks;

*  Generation of ontologies in RDF format is an additional option of SMW queries, not the main
one, and therefore it has a rather limited functionality;

* SMW queries can define a conjunction of conditions (a set of categories of the resulting
pages, check the presence of values of an arbitrary number of semantic properties and
compare these values with constants);

* In the conditions of built-in queries, we can additionally use MediaWiki "magic words" to
describe the current time, the current page and properties of other pages;



Templates and regular MediaWiki pages allow certain logical operations for parser to refine
search (for example, a conditional operator “if” to specify which query to execute), but more
complex calculations are not supported, and results of their processing can depend on software
version and settings;

Simple (linear) conversions of semantic property values into other measurement units (miles
into kilometers, kilograms into grams) are supported;

For more complex queries (for example, with the disjunction of conditions, with complex
arithmetic operations into the query conditions between the values of different properties), we
need to choose another platform of Wiki semantization — for example, with SPARQL support.

Thus, the proposed review of SMW is only one component of the analysis of Wiki semantization

that should be supplemented by a review with similar characteristics of other wiki platforms, such

as KiWi, OntoWiki, Freebase. But such reviews should be created by specialists who use appropriate
platforms to implement practical tasks.
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