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Predhovor

Tesi nas, ze vam moézeme predstavit’ uz v poradi 5. zbornik z workshopu zameraného
na inteligentné a znalostne orientované technologie - WIKT 2010, ktory sa uskutocnil
11. — 12. novembera 2006 v Bratislave.

Po 4 rokoch sa workshop opit’ kona na Ustavu informatiky SAV v Bratislave, kde
bol organizovany aj prvy zo séric WIKT workshopov. Tento workshop sa snazi
podporit’ vyskum, vyvoj a vymenu poznatkov v oblasti inteligentnych a znalostne
orientovanych technolégii. Hlavnym cielom workshopu je vytvorit’ podmienky pre
stretnutie a vymenu informacii o beziacom vyskume, diskusiu o aktualnych
problémoch v predmetnej oblasti a moznych spdsoboch ich rieSenia, ale aj vymenu
sktsenosti s pouzitim relevantnych pokroc€ilych technologii a softvérovych nastrojov,
ako aj sposobov ich vyuzitia a nasadenia pre rieSenie tloh praxe.

Hlavné témy workshopu boli:

e  znalostné technologie a ich aplikacie
modelovanie znalosti a ontologie
sémantické spracovanie informaénych zdrojov
spracovanie informac¢nych zdrojov v slovenskom jazyku
sémanticky a servisne orientované architektiry
znalostné bazy a organizacné paméte
usudzovanie a odvodzovanie

Na WIKT 2010 bolo podanych 31 prispevkov z ktorych bolo 19 prijatych ako
riadnych prispevkov a 9 ako postrov. VSetky prispevky prebehli riadnym recenznym
konanim s kvalitnymi recenziami, ktoré maju snahu vylepsit' vysledné prispevky
a naslednt diskusiu o danej téme na workshope, pretoze cielom nie st len kvalitné
vedecké ¢lanky ale aj diskusia o zaujimavych témach a teda st na workshope vitané
prispevky nasledovnych typov:
vyskumny prispevok
work-in-progress
vizionarsky prispevok
znalostné praktiky
ponaucenia a skiisenosti
aplikacny prispevok

Chceli by sme podakovat vSetkym, ktori prispeli k uspesnému uskutocneniu
workshopu. Chceme pod’akovat’ programovému a organizacnému vyboru a hlavne
vSetkym autorom, za ich prispevky a prezentacie na workshope.

Michal Laclavik, Ladislav Hluchy
Oktober 2010
Bratislava



Preface

We are pleased to introduce the 5th proceedings of the Workshop on Intelligent and
Knowledge-oriented Technologies - WIKT 2010, held on 11 — 12 November 2010 in
Bratislava.

After 4 years, the workshop is again organized at Institute of Informatics SAS,
where the first of WIKT workshops was held. The main goals of this workshop is to
create conditions for meeting and intensive exchange of information about running
research, discussions about current problems in the areas in question and about
possible ways how to solve them, but also exchange of experiences with the use of
relevant advanced technologies and software tools and about the ways to deploy them
and to use them for solving real world problems.

The topics of the workshop include:

e Knowledgemodeling, ontologies
Semantic Web
Semantic processing of information resources
Processing of information resources in Slovak language
Semantic and service-oriented architectures
Knowledge bases and organizational memories
Reasoning and inference.

We have recieved 31 submissions for WIKT 2010. Programme Committee has
accepted 19 submissions for regular presentations and 9 submissions as posters. All
submissions were peer reviewed with aim to give important feedback for the final
papers and workshop discussion, since the goal of the workshop is not only excelent
research papers, but also other submission types to make discussion more fruitful. So
following types of submissions are welcomed:
research paper
work in progress
visionary paper
best practice guidelines
lesson learned
industrial & applications papers

Many people have assisted in the success of this workshop. We would like to thank
all the members of the Programme and Organizing Committees for their work and
assistance for the workshop. We would also like to express our gratitude to all authors
for contributing their research papers as well as for their participation in the workshop
that made the event fruitful and successful.

Michal Laclavik, Ladislav Hluchy
October 2010
Bratislava, Slovakia
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Slovak National Corpus tools and resources

Radovan Garabik

L. Star Institute of Linguistics
Slovak Academy of Sciences
Bratislava, Slovakia
garabik@kassiopeia. juls.savba.sk

Abstract. The article presents current state of affairs in several projects con-
ducted by the Slovak National Corpus department of the L. Stir Institute of Lin-
guistics, Slovak Academy of Sciences. We describe the Slovak National Corpus,
Corpus of Spoken Slovak, tools used for linguistics analysis and an ongoing effort
to create Slovak WordNet.

1 Slovak National Corpus

The Slovak National Corpus is a huge, representative corpus of modern written Slovak
(since the 1953 orthography reform). Currently, the whole corpus contains over 700
million tokens. There are several specialised subcorpora (fiction, professional texts,
journalistic texts, original Slovak fiction, balanced subcorpus, texts written until 1989).
The corpus is automatically lemmatised and morphologically annotated and is indexed
using the Manatee software [Ryc00]. To query the corpus, there are two possibilities
— first, the users can use multiplatform (Tcl/Tk) Bonito client to access the Manatee
server, using its own protocol. This approach provides the users with complete access to
all the advanced querying, sorting and statistical features of the server, however requires
installation of a specialized software. The other possibility is to use web based access,
where only basic features are present. In both cases, the search interface provides CQL
compatible query syntax.

However, in the last few years the ability of an average user to install arbitrary soft-
ware (and use anything that is not web-based) declined considerably, and new corpus
users often face an insurmountable obstacle in downloading, unpacking and running the
Bonito client. Because of this, we are considering transfer of the corpus to Manatee-2,
which provides complete web-based interface as a replacement of the Tcl/Tk client.

A separate corpus (although part of the whole Slovak National Corpus project) is a
manually morphologically annotated corpus, whose main purpose is to be a source of
train data for Slovak language tagger (and, to a lesser extent, for morphology annotation
tools).

The size of the Slovak National Corpus source archives is 46 GB, however, a sub-
stantial percentage of this are original scan images (when converted into raw XML text,
the size is about 6 GB uncompressed).
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Fig. 1. Screenshot of Bonito client

2 Corpus of Spoken Slovak

Corpus of Spoken Slovak is a project to record reasonable amount of sound samples
of contemporary Slovak, together with their manual phonemic transcription, automatic
lemmatisation and morphosyntactic analysis. At the time of writing, the corpus contains
about 160 hours of sound recordings, corresponding to 1.2 million tokens. Since the
transcription is done manually (no reasonably accurate transcription software exists),
the remaining task of morphosyntactic analysis is exactly the same as with the Slovak
National Corpus texts.

The archive is kept in FLAC format, and we convert the whole recordings into
Ogg/Vorbis and Ogg/Speex formats (for easier handling and transcription) and for the
final linking through the corpus web interface we split the files into small chunks
corresponding to dialogue turns. The source archive size is currently over 200 GB.

One of our primary goals was to make this corpus unencumbered by usual copyright
and privacy concerns that plague similar projects. We have to take care not only of copy-
right law, but also the law on protection of personal data [N405]. We do this by removing
any sensitive information (e.g. personal names) before including the recordings in the
archive, and by including only those recordings where we have explicite expression of
consent by all the relevant participants to include the recordings in our archive.

For transcription, we are using the transcriber software [BGWLO1], with a detailed
set of tags to annotate both internal speech features and external sound events influenc-
ing the recorded discourse.

Access to the corpus can be performed in two (almost independent) ways. One of
them uses standard Bonito client, in the same way as the preferred access to the main



Slovak National Corpus. Each token provides following attributes: pron, lemma, tag,
dcount. pron is the transcribed pronunciation, lemma and tag come from the standard
automatic morphosyntactic annotation, dcount is the possible number of lemma-tag
pairs.

The other way to access the corpus is to use specialized web interface, offering
addional visual representation of transcription and annotation, as well as links to sound
recordings themselves.

M I John Bzbyku: , a poslal @ ho spét a v leopoldove zomrel . “ @ 2 Luosem Bzbyku: ,
ano . @ L aj som to jeho pan'i na myjave ra:z povedav, @ ked" tam bola n"ejaka m
sché:dza . @ W [ lebo tam bol nejaki m pan'i, n"eviemm* M jako sa | M menuvala . |
J ta mala prikaz z ustredného W alebo W jakého vyboru okresného , ¢i jakého m
polievat" m kyselinu @ mohylu . m m [ tak isli m a v@:* n"ed"el"u vypatral"i
t"i @ W 1"udia: m a p W dopravili ju W az z éiech tam . @ [ a tam plakala , m abych to
n"ejak W nazval , @ jako stara 5¢etka, no . M [ Ze W ona za to n"emo:ze , W tak W sme
asi za to mohli my , no, W o M sme boli v kriminali . “ @ 2 John Bzbyku: , a:* ona kde
byvala ? m I na myjave byvala , alebo ~

ze som M I ra:z sa ma dva partizani @ pytali, M zmyjavy, 3 @ B B B B B W N, aten
tvoj svoker , uz som M boll* o @ Zenaty , W n"emaju dvestopadesatpet'ku ? | W > a ¢o
ja M reku viem ¢o ? W L naco by im to bolo ? | W M I no n'ie, ale W to im patri, lebo,
M W ten martin hovori, ja: som bol ran"eny M a lezal som u ich bratranca a on"i mi
nosili jedlo . @ [ lebo m ti chod'ili do sveta , W aj pan"i, W aj stary pan | M a oni m
ma tam chovali . | m W . d @ reku, W tak @ n"e:kedy pricte tam @ kndma, mv
n"ed"el"u , ked" budi doma , @ W no, tak ze dobre, aj ti W povieme . | [ tak
raz mi napisal'i, Ze pridu v n"ed"el"u | M poobed'e . # W 2 no, a i svoker chudak, m
no , pytaji sa ho, pan M ., mat"e W dvestopad"esatpet'ku ? M M I n"emam* . | m [ to
maji druhi. m J a @ ten@ M W on"i skratka m W W W @hovoria, W W W a hovori, m
prosim vas pekn'e , ¢o ked sa to n"e:kedy bud'e muset" vracat" ? “:] [: ® § J Luosem
Bzbyku: , je:ziSmaria , M ja: som ostal jak ta scena bledy . W W W W [ ze , reku W tak W
som este M na: tom mal cenu , reku tak vidis . M no, M som t"i

A Bzbyku+02

o Bzbyku+04
=

Fig. 2. Screenshot of Corpus of Spoken Slovak web interface

<Event desc="poz" type="noise" extent="instantaneous"/>
niekedy/n"e:kedy pridte/pricte tam

<Event desc="pi" type="pronounce" extent="instantaneous"/>
k nam a,

<Event desc="poz" type='"noise" extent="instantaneous'"/>

v nedelu/n"ed"el"u, ked/ked" buda doma,

<Event desc="poz" type="noise" extent="instantaneous"/>
<Event desc="mm" type='"noise" extent="instantaneous"/>

no, tak Ze dobre, aj ti

<Event desc="pi" type="pronounce" extent="instantaneous"/>
povieme.

<Sync time="755.906"/>

Table 1. Example of annotation of Corpus of Spoken Slovak trancriptions



3 Linguistic analysis

The foundation of all subsequent analysis is assignment of unique lemma and tag
combination to all the words in the analysed text (e.g. in our corpus). This is realised
as a two stage process, first stage is morphosyntactic analysis, i.e assignment of all the
possible lemma-tag pairs to a given token. Second stage is disambiguation — selection
of one (correct) lemma-tag pair for a given word. We collected semi-automatically
complete paradigms for 74 000 lemmata[Gar06] and stored manually verified and into
a wiki-based database[Gar(08]. The database contains complete paradigms, with an
exception for third person plural of L-participle, where we keep only tag for general
gender (vseobecny rod, tag ‘h’), since the forms of all the other genders are identical,
and the paradigm is then automatically expanded to cover all the existing genders with
corresponding tags. The morphological analysis then consists from looking up all the
possible tags and lemmata for a given word form, and from guessing possible lemmata
and tags for words not present in the database.

== Lema ==
mat

== Paradigma ==
Vie+: mat
VKesa+: mam
VKesb+: mas
VKesc+: ma
VKepa+: mame
VKepb+: mate
VKepc+: maji
VNesb+: maj
VMepa+: majme
VMepb+: majte
VHe+: majic
VLesam+: mal
VLesaf+: mala
VLesan+: malo
Viepah+: mali

== Homonymia ==

[[matl]

KategériaVerba

Table 2. Paradigm of the verb mar’

3.1 Guessing

Quite an important part of the analysis is assigning a lemma-tag pair to words that
are not present in the morphological database. While a reliable determining of lemma,
part of speech and morphological tag when given an unknown word is impossible, it
is nevertheless desirable to obtain at least some information about those words. E.g.
even if we guess lemma incorrectly, getting at least correct part of speech will help in
eventual subsequent syntactic annotation. Our guessing is based on suffix similarity —
first, during the training phase, we build an array of suffices of existing wordforms. We
use fixed length of 3 characters (determined empirically). During the guessing phase,



if the unknown word starts with a capital letter and is not situated at the beginning of
a sentence, it is assumed to be a noun or a adjective (most common parts of speech
for proper names), otherwise it could be also a verb, participle, adverb or a numeral.
Special provision is implemented for potential adjectives beginning with the prefix naj-
and verbs beginning with the prefix ne- (for superlatives and negated verbs).

3.2 Disambiguation

The second step is disambiguation, where each word is assigned a unique lemma and
a morphosyntactic tag out of the possibilities assigned in the first step. For disam-
biguation, we use morce, an averaged perceptron model originally used for the Czech
language tagging [SHRSO09], re-trained on the Slovak manually annotated corpus.

<s>

Po po Eu6 04
chvili chvila SSfs6é 02
ste byt VKepb+ 02
zistili zistit VLdpbh+ 07
, > Z 01
Ze Ze 0 02
to to PFns1 05
nejde nejst VKesc- 01
. Z 01
</s>

Table 3. Example of an automatically morphosyntactically tagged sentence from the Slovak
National Corpus

4 WordNet

There is currently an ongoing effort in collaboration with Technical University of KoSice
in building a basic Slovak WordNet database. We plan to use the database as a skeleton
of a basic English-Slovak-German-Polish-Lithuanian dictionary'. The building process
consists of mapping automatically generated Slovak synsets to English synsets from
WordNet v.3.0. The synset generation has been described in [Gen09]; the synsets are
manually corrected before being added to the database. We use special annotation to
mark synsets that do not have clear English equivalent. Our goal is to build synsets
containing ten thousand most frequent words from the Slovak National Corpus (nouns,
adjectives, verbs and adverbs), together with a complete set of their hypernyms (i.e.
each Slovak synset will have a hypernym, unless mapped to those few English synsets
that do not have a hypernym).

! As part of the Slovak Online (Lifelong Learning Programme DG EAC/31/08) project.



POS synsets| %
noun 4669(51.6
verb? 1895|21.0
adjective| 2265(25.0
adverbs 214| 2.4

¢ Negated verbs are not in the database.

Table 4. POS Composition of Slovak Wordnet Database
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Abstrakt. Wikipédia je slobodna encyklopédia vytvorend masivnou
kolaboraciou dobrovolnikov z celého sveta. Kvoli jej rozsahu, bohatstvu
informacii a §truktire je mnohymi povazovana za hodnotny zdroj sémantickych
dat, pouzitelny v mnohych oblastiach informatiky. Wikipédia bola uspesne
pouzita v oblasti spracovania prirodzeného jazyka, pre obohacovanie systémov
vyhl'adavania informécii ako aj pre budovanie ontologii. Vynimoc¢na je aj
Struktura Wikipédie, kde je kazdy ¢lanok venovany jednej téme a Clanky st
husto previazané hyperlinkami. V tejto praci vyuzivame graf liniek Wikiédie,
kde kazdy vrchol reprezentuje jednu tému a hrany reprezentuju relacie medzi
témami, zodpovedajuce hyperlinkdm medzi jednotlivymi ¢lankami. NaSou
snahou je identifikdcia dolezitych relacii medzi zadanymi vstupnymi
konceptmi. Priamociary pristup, hl'adanie najkratsich ciest v grafe liniek, casto
nevedie k dobrym vysledkom. Je to spdsobené velkym poctom ciest s
najkrat§ou dizkou z ktorych je véc§ina sémanticky nie prili§ zaujimavych.
Pri¢inou st matematické vlastnosti grafu liniek Wikipédie; tato siet’ vykazuje
vlastnosti malého sveta - mocninova distriblicia stupnov uzlov, mala
priemernd vzdialenost’ vrcholov grafu, maly priemer grafu a vysoky lokalny
zhlukovaci koeficient grafu. Nas pristup spociva v pouziti metoédy Sirenia
aktivacie na grafe liniek Wikipédie. Sirenie aktivacie je algoritmus navrhnuty
pre asociativne prehl'adavanie grafovej datovej Struktiry. Hlavnou vyzvou
zvoleného pristupu je sposob vahovania hran grafu liniek, kde vaha linky ma
reflektovat’ sémantickl blizkost’ spojenych konceptov. Predstavime viacero
pristupov k vahovaniu hran zalozenych na topologickych vlastnostiach siete,
CiastoCnej sémantiky definovane taxondmiou kategérii Wikipédie a korelacie
poctu navstev stranok zodpovedajucich jednotlivym konceptom. Nasledne
predstavime aplikaciu WikiPop, vyuzivajucu vahovany graf liniek a algoritmus
Sirenia aktivacie na personalizovanu detekciu udalosti z Statistik navStevnosti
stranok Wikipédie. Graf linick Wikipédie je vo svojej podstate sietou
konceptov, kde hrany predstavuju relaciu medzi nimi. V zaverecnej Casti
prispevku sa budeme venovat’ moznosti konstrukcie siete konceptov zo zbierky
dokumentov, pomocou technik dolovania dat z textov.
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Abstrakt. Na webovych portdloch mézeme najst mnozstvo uzitoénych
informacii. Pracu nam ulah¢ia odporti¢ania, ktoré berd do uvahy nasu
predchadzajucu ¢innost’ a ¢innost’ nam podobnych pouzivatel'ov. V prispevku
predstavujeme sposoby, ako vyuzit sledovanie spravania sa pouzivatel'ov pri
odporucani webovych stranok. Spravanie na jednotlivych strankach pouzivame
na urcovanie zaujmu o ne. V postupnostiach navstivenych stranok hladame
vzory, vdaka ktorym vieme zistit viac o cieloch navsStevnika. Niektoré
z navrhnutych myslienok overujeme prototypom adaptivneho systému, ktory
odporuca zaujimavé udalosti navstevnikom webového portalu nasej fakulty.

1 Uvod

Velké webové portaly dnes obsahujii mnozstvo informacii. Kazdy z navstevnikov
webového portalu ma iné potreby a z tychto informacii ho zaujima iba vybrana cast’.
Problémom pre portal je spravne identifikovat’ potrebu pouzivatela a zobrazit mu
informacie, o ktor¢ ma v danej chvili zdujem. O zadujmoch pouzivatela nam modze
viac prezradit’ jeho spravanie sa pri opakovanych navstevach webového portalu. Ak
v spravani identifikujeme opakujice sa vzory, mdzeme podla nich zoskupit
podobnych pouzivatel'ov a vytvarat’ pre nich odporacania.

Navstevnici k informaciam na webe pristupuji rozliénymi sposobmi. Najbeznejsim
spdsobom je vyuzitie hypertextovych odkazov, ktory sa pouziva v takmer polovici
vietkych pripadov [4]. Daldim asto pouZivanym spdsobom je vyuzitie tlagidla Spdat
vo webovom prehliadaci [6]. Podiel ostatnych pripadov (ru¢né zadanie URL, vyber
odkazu z histérie, vyber zo zoznamu obl'ibenych poloziek, atd’.) je zanedbatelny,
v jednotkach percent. Z tohto dovodu ma zmysel optimalizovat najmé zobrazenie
odkazov na webovych strankach.

Zaujem o prezentované informacie mozeme zistit' porovnanim klIacovych slov
s modelom pouzivatela [1]. Musime vSak predpokladat’, Ze vSetky zobrazené stranky
pouzivatela zaujali. Ked vieme, aké témy pouzivatela zaujimaji, moézeme mu
odporucit’ webové stranky, ktoré obsahuju prislusné kl'acové slova. KIicové slova
mdbzeme tiez ziskat’ z anotacii odkazov, na ktoré pouzivatel’ klikol. Kliknutie na odkaz
vSak vo vSeobecnosti nemusi vyjadrovat’ pouzivatelov zaujem o stranku, na ktort
smeruje. Druhym spésobom zistenia zaujmu je sledovanie akcii.



2 Analyza spravania pri navigacii

Néavstevnici webového portdlu za sebou zanechavaju digitdlnu stopu v podobe
odkazov, ktoré pouzili pri navigacii medzi strdnkami webového sidla. Z kazdého
sedenia vieme ziskat’ vektor, ktorého zlozkami st jednotlivé stranky. Usporiadané su
podla poradia, v akom boli navstivené. Takto vytvorené postupnosti ndm moézu
odhalit’ aktualny zaujem pouzivatela, ako aj jeho dlhodobé navyky pri navstevach
daného webového sidla. Uvedené informacie vieme vyuzit' pri odporicani odkazov
a nasledne dokumentov, na ktoré vedu. Po analyze dokumentov vieme odporucat
konkrétne objekty (informacie), ktoré tieto dokumenty obsahuju.

Webovy portal si méZzeme predstavit’ ako orientovany graf. Jednotlivé stranky su
uzly grafu. Medzi strankami sa pohybujeme prostrednictvom hypertextovych
odkazov, ktoré¢ tvoria orientované hrany grafu. Pri pouzivani portalu tak vznikaju
rozne cesty medzi jednotlivymi strankami. O cieli pouzivatel'a v ramci konkrétneho
sedenia nam mo6ze mnoho napovedat’ uz prva navstivena stranka. Na nej si pouzivatel’
vyberie niektory z odkazov, ¢im uréi cestu v grafe. Kazdy dalsi pouzity odkaz
konkretizuje zamer pouzivatela. V takomto pripade mu vo vhodnej chvili mézeme
odporucit’ dokument na konci cesty, ktory ostatni pouZivatelia povazovali za
zaujimavy. Znizime mu tym pocet odkazov, ktoré musi pouzit.

Z dlhodobého hladiska nam analyza postupnosti navstivenych stranok moze
prezradit’ uréité zaradenie pouzivatela do jednej z cielovych skupin webového
portalu. Viacsie portaly Casto obsahuji informacie uréené roznorodym skupinam
pouzivatel'ov, comu je prispdsobend aj navigacia. Prikladom moéze byt univerzitny
webovy portal, ktory obsahuje informacie pre pedagogov, Studentov a verejnost.
Pouzivatel’ si ako prvé v menu vyberie, do ktorej z tychto skupin patri. Ked’ si pri
kazdej navsteve vyberie ti istdl skupinu, mézeme tito informaciu vyuzit' a nasledne
mu priamo odporucat’ sekcie s informaciami pre jeho skupinu.

V postupnostiach navstivenych stranok tiez moézeme hladat’ opakujuce sa vzory.
Tie nam povedia viac o zvyklostiach pouZivatela pri praci s danym webovym
portalom. Niektori pouzivatelia viac vyuZivaji navigaciu poskytnuti portalom
a pohybuji sa v kruhoch, ini CastejSie vyuzivaju moznost vratit’ sa spit, ¢im ich
postupnosti pripominajt schody.

V postupnostiach navstivenych stranok identifikujeme tieto zakladné vzory [3]:

1. Cesta — postupnost’, v ktorej sa Ziadna stranka neopakuje.

2. Kruh — postupnost’ za¢inajuca aj konciaca na tej istej stranke.

3. Slucka — postupnost’ prechadzajica uz raz navstivenou strankou.
4. Hrot — postupnost’, v ktorej sa vraciame spat’ po tej istej trase.

Pouzity vzor vypoveda o navykoch pouzivatel'a, ako aj o jeho aktualnych zameroch.
Napr. vacsi vyskyt hrotov signalizuje, ze pouzivatel hl'ada konkrétnu informaciu.
Naproti tomu, vyskyt sluc¢iek a kruhov napoveda, ze pouzivatel sa snazi objavit, o sa
na portali nachadza. V pripade, Ze u kazdého pouzivatel'a bude z dlhodobého hl'adiska
na konkrétnom portali prevazovat’ jeden zo vzorov, mdézeme tito skutocnost’ vyuzit
na rozdelenie pouzivatelov do skupin. V ramci skupin moézeme nasledne odporucat’
zaujimavé dokumenty a prispésobovat’ navigaciu [5].



3 Spravanie na jednotlivych strankach

Na konkrétnych strankach webového portalu ndvstevnici vykondvaju rozlicné akcie.
Tieto vieme vyuzit na zistenie pouZzivatelovho zaujmu o prezentované informacie.
Podla typu zdujmu sme identifikovali tri kategorie akcii. Prvymi dvomi typmi su
akcie vyjadrujuce Cisto kladny (tla¢ stranky, pridanie do oblubenych poloziek,
skopirovanie textu do schranky) alebo zaporny (zatvorenie stranky po vel'mi kratkom
Case od zobrazenia, zastavenie nacitavania stranky) zaujem. Posledny typ predstavuju
akcie, ktoré mozu vyjadrovat’ oba druhy zaujmu v zavislosti od kontextu, v akom boli
vykonané (Cas straveny na stranke, miera pohybu mysou, miera rolovania stranky).

Akcie, ktorych vyznam zavisi od kontextu ich vykonania, porovnavame s akciami
vykonanymi na danej strdnke ostatnymi pouzivatelmi v minulosti. Podla toho
uréujeme, C¢i akcia vyjadruje kladny alebo zdporny zaujem. Ak napr. pouzivatel
stravil na stranke nadpriemerne vel'a ¢asu oproti ostatnym pouzivatelom, usudzujeme
z toho, Ze stranka pouzivatel'a zaujala. Takto uréime zaujem o kazdu videnu stranku.

Zaujem moézeme vyjadrit réoznymi formami, napr. dvomi hodnotami (stranka
pouzivatel'a zaujala/nezaujala) alebo spojito (redlne c¢islo na zvolenej stupnici
odrazajuce mieru zaujmu). Takto moZeme uréit’ zaujem nielen o samotny dokument
(webovu stranku), ale aj o objekty na vySSej vyznamovej urovni, ktoré ziskame
predspracovanim dokumentu. Ak napr. webova stranka informuje o nejakej krajine,
priradime zaujem pouzivatel'a priamo k danej krajine. Dokumenty (objekty), ktoré
zaujali viacero ludi, mézeme odporacat’ dal§im pouzivatelom. Podla zaujmu
o zhliadnuté webové stranky mozeme urCit' aj zaujem o stranky, ktoré doposial
pouzivatel’ nevidel s vyuzitim kolaborativneho filtrovania.

Ako vel'mi uzitocné sa javi urCovanie zaujmu o zobrazenu stranku pre potreby
odporucania spojit’ so vzormi najdenymi v postupnostiach odkazov. Ako sme uz
uviedli, pouzivatel' sa pri navigacii na portali vyda niektorou z ciest. Pre vsetky
stranky na tejto ceste vieme vypocitat’ predpokladant mieru jeho zaujmu a odporucit’
mu tie najzaujimavejsie. Skratime mu tym cestu k cielovému dokumentu. Takto tiez
moézeme odhalit’ dokument, ktory by pouzivatel’ mohol prehliadnut’.

4 Vyuzitie vzorov v spravani pri odporucani udalosti

Vyberané cCasti konceptu prezentovaného v statiach 2 a 3 sme overili na webovom
sidle nasej fakulty (www.fiit.stuba.sk). MnoZstvo stranok univerzitného portalu
obsahuje informacie o nadchadzajicej udalosti. Prave sledovanie udalosti je dolezité
pri navsteve takéhoto sidla. Tieto udalosti automaticky nachadzame a zostavujeme
z nich osobny kalendéar kazdého navstevnika. Navrhli sme pre tento ucel metddu
urCovania zaujmu o zobrazenu stranku. Takto urCeny zaujem spédjame s udalostou,
o ktorej stranka informuje. Udalosti s najvyssim vypocitanym zaujmom umiestiiujeme
do kalendara ako pripomienku. Dalej predpovedame zaujem o udalosti, o ktorych
pouzivatel' eSte nevie, apridavame ich do kalendara ako odporucania. Kazdy
navstevnik ma svoj vlastny kalendar s udalostami (pozri obr. 1).

Na zaznamenanie spravania sa pouzivatelov a modifikdciu webovych stranok
pridanim kalendara pouzivame adaptivny proxy server [2]. Ten nam umoziuje



pridavat’ odporucania do stranok l'ubovolného webového portdlu. Takisto vieme
odlisit’ jednotlivych pouzivatelov pomocou jedinecného ID (nevieme vSak povedat
ni¢ o osobe pouzivatela, sikromie tak ostdva zachované). Zaznamenavame tri akcie:
Cas aktivne straveny na stranke (t.j. vtedy, ked’ pouzivatel hybal mySou), pocet
rolovani stranky a vyskyt skopirovania textu do schranky.
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Obrazok 1. Osobny kalendar so zobrazenou odporacanou udalostou 10.5.2010.

Analyzovali sme tiez postupnosti navstivenych odkazov a hl'adali v nich opakujtice
sa vzory. Nasli sme vSetky typy vzorov, pricom sme navstevnikov rozdelili do skupin
podl'a prevazujiceho vzoru. V d’al$ej praci sa chceme zamerat' na overenie, ¢i
pouzivatelia takto vytvorenych skupin budi mat’ spolo¢né zaujmy, a ¢i pre nich buda
zaujimavé rovnaké odporucania.
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Abstrakt. V tomto prispevku opisujeme  moznosti, ako kombinovat
jednoduché metddy odporucania do hybridnych metdd v kontexte vyucbového
systému. Navrhujeme princip automatickej optimalizacie metédy vahovania.
Ukazujeme, ako je mozné vyuzit vadhovanie ainé hybridné metddy na
overovanie a porovnavanie novych metod odportcania.

Kruacové slova: hybridné odportacanie, vahovanie, optimalizacia

1 Odporicanie v adaptivnych vyucbovych systémoch

Adaptivne odporucanie obsahu je jednym zvelmi vhodnych spdsobov pre
zefektivnenie ucenia [2] [7] atym aj ulahéenie ziskavania vedomosti Studentovi.
Existuje viacero pristupov k adaptivhemu odporticaniu obsahu. Klasifikdcia metod
odportcania podla [3] rozliSuje nasledujice kategorie:

— kolaborativne metody — odporucaju obsah podla spétnej odozvy od ostatnych
pouzivatel'ov a hl'adaju podobnosti medzi pouZzivatel'mi,

— metody zalozené na obsahu — pouzivaju atributy obsahu (odporacanych
objektov) a model pouzivatela, ktory je vytvoreny na zaklade atribatov tych
objektov, ktoré dany pouzivatel’ v minulosti videl a hodnotil,

— demografické metody — rozdel'uji pouzivatel'ov do skupin (stereotypov),

— metody zalozené na uzitocnosti — na rozdiel od metdd zaloZzenych na obsahu
nevytvaraju dlhodoby model pouzivatel'a, ale ur€uju jeho momentéalne potreby
a vyhodnocujt uzito¢nost’ odporucanych objektov vzhl'adom na tieto potreby,

— metody zalozené na znalostiach — vyberaju vhodny obsah na zaklade
pouzivatel'ovych preferencii a sady pravidiel.

Vsetky druhy odportacacich metéd dosahuju (ako vo vyuébovych systémoch, tak aj
v inych aplikaciach) pozitivne vysledky, aj ked’ na réznej Grovni.

Studenti — pouzivatelia vyuébovych systémov — sa okrem okamzitych preferencii
obsahu mézu liit’ aj $tylom ulenia, ktory im vyhovuje. Vyucbovy systém ALEA [4]
sa prisposobuje Studentom podla toho, ¢i preferujii ucenie od vSeobecného konceptu
ku konkrétnemu, alebo naopak. R6zne metddy odporucania obsahu moézu vyhovovat’
roznym $tylom ucéenia. V [5] opisujeme metdodu odporGcéania prikladov, ktora je



urcend pre pripravu na test v obmedzenom case. Cielom je zabezpecit, aby Student
presiel za dany €as ¢o najviac potrebnych tém aspon do takej miery, aby potom jeho
vysledky v teste boli (vzhl'adom na ¢as, ktory venoval uéeniu) ¢o najlepsie.

Iné vyucbové systémy, napriklad [7], ponukaju viacero alternativ toho istého
obsahu. Student ma moznost vybrat si napriklad medzi krat$im, naroénej$im
a dlhsim, ale jednoduchsim textom. Podobne, jeden koncept moze byt vysvetleny
textom, obrazkom, prikladom, alebo inymi typmi obsahu, a kazdy Student si moze
vybrat’ ten typ, ktory mu najviac vyhovuje. Pritom preferencia $tudenta nemusi platit’
globalne. Mo6ze sa ukazat, ze pre jedného Studenta su pri réznych témach vhodné
rozne pristupy. Je tu teda priestor pre adaptaciu, kde by vyué¢bovy systém napriklad na
zaklade zhlukovania Studentov automaticky vybral vhodny sp6sob prezentacie.

Na kazdy z tychto pohl'adov méze byt vhodna ind metdéda odporiacania. Hybridné
metdody — kombinacie viacerych pristupov pri tvorbe odporucani — predstavuju
vhodny mechanizmus, ako rézne kritérid a aspekty odporucania skombinovat’ so
st¢asnym zachovanim jednoduchosti modulov systému. Hybridné metddy pontikajt
moznost’, ako vyuzit' uzito¢né vlastnosti zakladnych metdd a zaroven vykompenzovat
ich nedostatky — napriklad problém nového objektu pri kolaborativnom odporacani,
alebo absencia hodnotenia kvality objektu pri odporucani na zaklade obsahu [1].
V tomto prispevku sa zameriame na moznosti kombinovania viacerych zakladnych
pristupov a ich vyuzitie v doméne adaptivnych vyucbovych systémov.

2 Hybridné metody odporucéania

Medzi mnozstvo spdsobov hybridného odporucania — kombinovania viacerych
odportcacich metod patria napriklad [3]:

— vahovanie — vyslednym hodnotenim kazdého objektu je linearna kombinacia

¢iastkovych hodnoteni,

— prepinanie — automatické prepinanie medzi dvoma alebo viacerymi metdédami,

— kaskdadové odporucanie — jedna metdda odportcania je pouzitd na zjemnenie

vysledkov inej metddy,

— zmieSané odporucanie — vysledky viacerych metdod su zobrazené sucasne,

— pridavanie atributov — vysledkom jednej metédy su atriblty obsahu, ktoré

vyuziva ina metdda odporacania.

V adaptivnom vyucbovom ramci ALEF [6], ktory v stGcasnosti s va¢sim
kolektivom vyvijame, sme navrhli a implementovali podporu kombinovania
odportacani vahovanim s pevne nastavenymi vahami. Otvdra sa moznost' robit
adaptivnu optimalizaciu tychto vah a vytvorit’ tak vhodni kombinaciu odportcéani
individualne pre kazdého $tudenta. Pri optimalizacii sa méze vyhodnocovat’ napriklad
prirastok vedomosti za Casové okno, explicitna spdtna odozva (vyhovujlice alebo
nevyhovujuce odporucania), alebo pouzivanie, resp. nepouzivanie odporucani
Studentom. Nastroje pre odporucanie, ktoré vstupuju do kombinovania metéd, moézu
byt aj rozdielne nakonfigurovanymi inStanciami jedného nastroja — napriklad
odporucanie len urcitych typov objektov alebo nastavenie konkrétneho $tylu ucenia.



Podra takto ziskanych vah mozno $tudentov zhlukovat, pretoze vahy jednotlivych
odporucacich metod pre jedného Studenta su vlastne reprezentaciou jeho stylu ucenia.
Zhluky sa nasledne mozu vyuzit' pre d’al§iu metdédu prispésobovania, pripadne pre
urychlenie spominanej optimalizacie vah odporacacich nastrojov pre novych
Studentov — ak zmeny vah pri optimalizacii smeruji k niektorému zhluku, mézeme
tieto zmeny zosilnit, pretoze predpokladame, Ze novy Student bude podobny
Studentom v danom zhluku. Situaciu ilustruje obrazok 1.

A

Obr. 1. Priklad zhlukovania pouZivatel'ov podla preferencii metdd odporti¢ania. Na osiach
grafu su vahy odporucacich nastrojov vo vahovanom hybridnom odportcani. Ak sa z ndhodnej
pociato¢nej konfiguracie pouzivatel'ov (svetlé body uprostred) vahy optimalizaciou sustredia do
zhlukov A a B, potom novy pouZzivatel’ N, za¢inajici takisto na ndhodnej konfiguracii, bude v
pripade posunu vah smerom k niektorému zo zhlukov urychleny (Sipky z bodu N).

V prostredi, kde naopak neocakavame rozdielne preferencie metdd odporicania,
mozeme pouzit’ kolaborativnu optimalizaciu vah odporucacich nastrojov, kde vsetci
pouzivatelia vytvaraji jedint spolo¢nu konfiguraciu odporicania.

Vyucbovy ramec ALEF ponuka tiez moznost’ kaskddového odporucania, takisto
s pevnou sekvenciou odporucacich nastrojov. Podobne ako v predchadzajucom
pripade, vznikd moznost prispdsobovania sekvencie metéd podla dosahovanych
vysledkov. Méze ist len o jednoduché aktivovanie a deaktivovanie ¢lankov
postupnosti odporucéani, alebo v zlozitejSom pripade o zmenu poradia odporticacich
nastrojov, t.j. adaptivny vyber hlavnej a zjemiiujucich metéd odporucania. Rovnako
ako v pripade vah je mozné vyuzit' zhluky Studentov s podobnou konfiguraciou
odporucania pre d’al§iu adaptaciu vyuc¢bového systému.

3 Overovanie metéd odporucania a zhodnotenie

Moznostou kombinovania réznych metdd odporucania v jednom systéme (nielen
vyucbovom) vznikd platforma pre overovanie a porovnavanie novych metod
odporucania. Najjednoduchsi spdsob je nastavovanie vah odporucacich nastrojov
napevno pre kazdu testovaciu skupinu pouzivatel'ov. Tymto spdsobom sme overovali
metddu [5], kde boli dve rozne konfiguracie rovnakej metody odporucania a jedna
kontrolna skupina Studentov s ndhodnym odporucanim. Ukézali sme tak aj moznost



jednoducho vytvarat' kontrolné skupiny — nadhodné odportcanie, pripadne pevna
referenéna sekvencia objektov, sa implementuje so stanovenym rozhranim ako
odportcaci nastroj a nastavia sa prislusné vahy pre kontrolnu skupinu pouZzivatelov.

Iny sposob porovnavania metéd odporucania, ktory je pouzitelny aj
v nekontrolovanom prostredi, kde nemame moznost’ vytvarat ekvivalentné skupiny
pouzivatelov na korektné porovnavanie, je pouzit kombinovanie odporucani
a optimalizaciu vah podla toho kritéria, ktoré potrebujeme vyhodnocovat. Podla
vyslednych optimalizovanych vah alebo ich priebehov v ¢ase mézeme usudit’, ktoré
odportcacie nastroje boli preferované a za akych podmienok. Ak sl vo vyslednom
kombinovanom odporucani ¢iastkové odporucania viacerych metdod, moézeme tieZ
sledovat, ktoré odporacania pouzivatelia nasledujq, t.j. ktoré ich zaujmu.

Problémom optimalizacie vah je, ze pre viac optimalizovanych parametrov trva
dlho (potrebuje velky pocet interakcii so spiatnou odozvou). V pripade vyuébového
systému bude mozné pouzit a kombinovat' len malo réznych metéd odporicania,
zvlast’ pri optimalizacii bez identifikovanych zhlukov. Na druht stranu, vacsi pocet
suCasne pracujucich odporucacich nastrojov je problematicky aj z dovodu velkého
zatazenia systému. V pripade kolaborativnej optimalizacie jedinej spolocnej
konfiguracie odporucacich nastrojov mame k dispozicii viac interakcii, ateda je
mozné pouzit’ aj viac odporucacich nastrojov (optimalizovat’ viac parametrov).

Pod’akovanie. Tento prispevok vznikol vd’aka ciastocnej podpore grantu KEGA
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Abstrakt. Prispevok sa zameriava na oblast’ personalizovaného odporucania
sprav na internete, Specialne na webe. Venujeme sa hlavnym problémom, ktoré
sa odporucacie systémy snazia riesit. Nacrtavame rieSenia, spolu s konkrétnymi
prikladmi. Na zaklade existujticich metdd odportcania navrhujeme vylepsenia.
Pontkame navrhy riefeni a podmienky, ktoré by mali spifat. Tiez uvadzame
sposoby ako metédy odporticania vdoméne online sprav overovat
a vyhodnocovat. Vyhodnotenie je pritom orientované na metddy, ktoré pracuju
s GitatePmi a samotnymi &lankami, ktoré s predmetom odporagania. Clanok tak
prispieva ako prehl'ad, ale najmé ako inSpiracia pre nové odporucacie systémy.

KPucové slova: odportcanie, personalizécia, ¢lanky, spravy, Citatelia

1 Uvod

Rozmach internetu, ktorému celime v poslednych rokoch, prinaSa viaceré problémy.
Pozorujeme enormny narast informacii v kazdej oblasti I'udskej ¢innosti. Vynimku
netvoria ani spravodajské portaly, poskytujice v snahe prilakat Co najviac
pouzivatelov stovky novych ¢lankov denne. Priemerny pouzivatel stravi citanim
online sprav denne priblizne 16 minut pri dvoch navstevach!. Vzhl'adom na mnozstvo
pridavanych ¢lankov tak pouzivatel’ nie je schopny pristupovat’ k takym ¢lankom,
ktoré by si za inych okolnosti prezrel. V priebehu rokov sa postupne meni aj samotny
obsah online sprav. Nejedna sa uz len o textové spravy, ale v Coraz vdcsej miere
spravy obsahuji multimedialny obsah. Vyraznou ¢rtou online sprav a sprav ako
takych je rychla degradacia ich informacnej hodnoty.

Metddy pre odportianie na webe su predmetom aktivneho vyskumu od polovice
90 rokov. Vzhl'adom na povahu najcastejSie odporac¢aného obsahu (text) su zdkladné
myslienky prevzaté z oblasti vyhl'adavania informacii, dolovania v datach pripadne
umelej inteligencie. VSeobecne mdézeme ilohu odportcania charakterizovat’ ako:

Vc € C, s, = argmaxges u(c,s)
kde C je mnozina vsetkych pouzivatel'ov, S vSetkych prvkov (sprav), ktoré sa moézu
odporucit’ a u je funkcia vyjadrujlica uzitoénost’ spravy pre dané¢ho pouzivatela [1].
Trendy v metdodach odporacania su v sucasnosti najmd v kolaborativnych
modeloch [8, 9]. Tieto metdody vyuZivaji masu pouzivatelov. V prostredi
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internetovych sprav ide o monitorovanie Citatela a ¢lankov, ktoré precital [4],
pripadne ohodnotil ako zaujimavé. Princip vychadza z podobnosti Citatelov
na zéklade casti rovnakych preéitanych ¢lankov. Vdaka povahe odporacani
zalozenych na monitorovani pouzivatel'ov vznikaji problémy s ochranou sukromia
Jjednotlivca alebo zneuzivanie znamych principov na manipulovanie odporucania.
Okrem vseobecného problému nového nezndmeho pouzivatela, nastava aj problém
s novou, neznamou polozkou — spoloéne oznacované ako studeny Start. Nové, este
nezname Clanky nie su ¢itané a v rydzo kolaborativnych modeloch ich nemézeme
odporucat’ inak ako nahodne. Dalsim beZnym problémom su Sedé ovce, ateda
pouzivatelia, ktory nesympatizuju s vacSinou ale ani nie st na opacnom poéle oblasti
zaujmov. Odporucania pre tychto Citatelov nie je lahké generovat tak, ako
pre vacsinu.

Metddy odporticania zalozené na obsahu analyzuji jednotlivé polozky a vysledky
analyzy sa vyuziju na hladanie obsahového suvisu. Odporticania st tak orientované
na jednotlivca, bez vplyvu okolia [7]. S novymi moznostami prace s textom, obrazom
¢i zvukom sa tieto metddy postupne znovu dostavajii do popredia [5]. Navrhli sme
dve metddy odporicania na zéklade obsahu atieto overovali na datach z portalu
SME.sk [7]. Pri vyhodnocovani metod sa ukdzali aj zname problémy. V pripade
¢lankov a ich vyznamu je najcastejSi problém riedkost' matice opisujucej prislusny
¢lanok, ¢o vsak vyznamne suvisi sreprezenticiou ¢lanku — navrhli sme Uspornu
vektorovil reprezentaciu vyznamnych slov ¢lanku doplnenu o d’al§ie polozky ako
index Citatelnosti ¢i kategorie Clanku. Spracovanie textu a odhalovanie sémantickej
podobnosti velmi ovplyviiuje jazyk a gramatika [6]. Problémy vznikaji
pri synonymdch alebo polysémach. Dalsim problémom je nadmernd Specializicia
odporucania, ktora nastava ak odportcania v Citatel'ovi vzbudzuju dojem opakovania
sa sprav. Tento stav mdze privodit’ aj odporucanie samotné, ked’ navrhy ¢lankov
postupne zuzujl priestor odporucani.

Kombinaciou obsahovych a kolaborativnych metéd vznikaju hybridy [1]. Ked’ze
tieto metody ziskavaju vyhody oboch principov, mézeme sledovat’ trend ich pouzitia.
Popri ziskanych vyhodach a cCiasto¢ne vyrieSenych problémoch vsak ostavaju
problémy, ktoré st spoloénym menovatelom vietkych principov. Casto sa stretivame
s pouzivatelmi negativne pristupujicich ku odporu¢aniam. Od obav o stratu
sukromia, cez nedoveru v metddu odporacania, az po netransparentnost’ rieSenia tak
pouzivatel’ prejavuje nespokojnost’ [2].

2 Vizia odporicania online sprav

Okrem spomenutych problémov mézeme pocas pouzivania existujicich systémov
pozorovat’ aj d’alSie nedostatky. Zaujimavé je rieSit’ problematiku zmeny zaujmov
Citatela. Ten sa meni nielen dlhodobo, ale ikratkodobo, dokonca periodicky
vzhl'adom na Cas, ale aj miesto. Prikladom méze byt iny zaujem o ¢lanky rano v praci
ako po nede'nom obede. Ak sa metéda odporucania nie je schopna prispdsobovat,
alebo dokonca, ak Casté zmeny zaujmov pouzivatela negativne ovplyviuju kvalitu
odporucani, potom je nutné objavovat’ znalost’ vykreslujicu meniace sa navyky.
Naslednym vyuzitim pravidiel alebo pravdepodobnostnych modelov vieme zaclenit’
do personalizovaného odportcania i ¢as, pripadne priestor — lokalitu, v ktorej sa



pouzivatel’ nachadza. Pritom informacia o Case je zakladnym atributom, ktory vieme
pozorovat. A spominana lokalita sa v dneSnej a blizkej dobe mobilnych zariadeni
stava stale dostupnejSou. Na obrazku 1 mézeme pozorovat’ rozdielny zaujem Citatel'a
pocas tyzdina vytvoreny na zaklade analyzy zaznamov Citatelov dennika sme.sk.
Vybrali sme dve sekcie a priemerné Citanie pocas mesiaca.

komentare.sme.sk

M zena.sme.sk
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Obrazok 1. Porovnanie priemerného ¢itania dvoch sekcii na SME.sk pre vybraného Citatela.

Zaujimavé je aj odporucanie pre konkrétneho pouzivatela rozsirené na problém
odportcania pre skupiny. Jedna sa o rozsirenie priestoru ,,preferencii kedy sa okrem
zohladnenia aktivity konkrétneho pouzivatela, prihliada aj na jemu podobnych
pouzivatelov, resp. vSetkych c¢lenov danej skupiny, ktora moéze byt priamo
definovana, alebo ziskana prostrednictvom odhalovania intenzity vztahov v prostredi
socialnych sieti.

V pripade velkych spravodajskych portalov, méze byt odporicanie generované
pre konkrétneho pouzivatela neefektivne. Preto sme navrhli generovanie odporucani
pre ,,meta-pouzivatel'ov®, ktori reprezentuju SirSie zaujmové skupiny, ¢i uz pristupom
zalozenom na odporu¢anom obsahu, pripadne hybridnom modeli.

3 Sposoby overenia metdod odporucania a zaver

Overenie navrhnutych metdd odporucania je netrivialna tloha. V prvom rade je treba
charakterizovat’ ,,aspesni“ odporicaciu metdodu. Na jednej strane mdzeme za UspesSnu
metddu povazovat takd, kedy pouzivatelia preCitaju viac sprav ako pred jej
zavedenim. Na strane druhej to moze byt metdda, vd’aka ktorej pouzivatel' precita
sprav menej, av§ak prinesii mu vyS$siu informa¢na hodnotu. Inym spésobom merania
kvality odporacacich metdd byva pomer precitanych ¢lankov ku poctu odporucenych.
Vsetky tieto pristupy sa vSak snazia detegovat’ pouzivatel'ov postoj k odporti¢anému
obsahu — ¢i bol pre neho zaujimavy auzito¢ny. To nas vedie k priamociaremu
rieSeniu, spytat’ sa pouzivatel'ov, ¢i si s danym odporuc¢anim spokojni. Postoj Citatel’a
vSak moze byt vyrazne ovplyvneny chapanim a o¢akdvanim pouzivatela. Je preto
dolezité zvolit’ spravny sposob prezentacie odpori¢aného obsahu.

Pri vyhodnocovani uspesnosti metéd je vSak nevyhnuté zohladnit’ graficka
reprezentaciu daného zdroja online sprav, kedy moze aktualne usporiadanie prvkov
na internetovej stranke vyrazne ovplyvnit spravanie pouzivatela (titulnd stranka,
poradie v zozname odportcanych sprav a pod.). Tento problém moézeme pozorovat
pri vyuziti syntetickych testov, kedy sa snazime predpovedat’ spravanie pouzivatela
bez realneho zohladnenia aktualnej grafickej reprezentacie spravodajského



portalu [3]. Takyto experiment vyuZzije udaje zozbierané pocas realneho vyuzivania
rieSenia. Pomocou testovacej a trénovacej mnoziny tak zistujeme uspesnost’ metody.
Pri tomto teste treba zohladnit problém vyhodnocovania tuspesnosti predikcie
spravania Citatel’a a nie uspesnosti odpori¢ania. Porovnania na testovacej mnozine tak
musia zohl'adiiovat’ nie konkrétne clanky ale fakt, ¢i je sémantika ¢lankov pokryta.

Metody odporucania su aj po niekol’kych rokoch skumania aktualnou témou, kedy
sa snazia reagovat’ na nové problémy a etablovat’ do viacerych domén. Sucasné
pristupy musia vyriesit nie len enormnym mnozstvom pouzivatelov, odporic¢aného
obsahu, ale musia pracovat’ s viacerymi typmi odporac¢aného obsahu. Nezanedbatel'né
st otazky tykajuce sa bezpecnosti a doveryhodnosti takychto systémov.

Data ziskané pouZzivanim internetovych novin SME.sk sme pouzili na vytvorenie
viac alternativ odporucania [3,7,9]. Vytvorili sme obsahové a kolaborativne
odporucania, ktoré overovali hlavne synteticky. Pozorovania tychto odportacacich
metdd a ich nedostatkov sme vyuzili pre viziu odportacacieho systému budicnosti.
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Abstrakt. Navigace nad piiklady je moznd pomoci technik adaptace
a personalizace s vyuzitim ohodnoceni znalosti a vazeb v prostoru koncepti.
Pouziti piikladt vede k pfesnéjSimu mapovani vyukovych objektli na koncepty,
coz umoziuje presnéjsi navigaci. Student je navigovan na piiklady, které rozsifi
jeho aktudlni znalosti v aplikaéni doméné, nebo s ohledem na zvolené diléi cile.
Navigace vyuziva jazykové nezavislé ohodnoceni konceptll diky technologiim
WordNet ¢i Google Translate, a je pfipravena pro vicejazy¢ny provoz (napf.
v cestiné, anglictiné  atureCtiné s moznosti  libovolného  piepinéni).
V mezinarodni spolupraci pfipravujeme experimentalni ovéfeni a vyhodnoceni
namétl prezentovanych v tomto textu.

Klic¢ova slova: personalizace, adaptace, webovy systém, vyuka ptiklady,
koncept, navigace,

1 Uvod

Existuje mnoho moznosti jak studenta navigovat a jak mu predlozit vyukové objekty
(learning objects — LO). Pomoci technik adaptace a personalizace s vyuzitim
ohodnoceni znalosti a vazeb v prostoru konceptli (concept space — CS) lze navigovat
studenty v ramci kurzu, coz prezentujeme v [1]. Tento pfistup rozsifujeme o moznost
ptredlozit vzorovy piiklad se zdrojovymi texty — nabizime tak zpfesnéni moznosti
pruchodu kurzem. Pfipadové studie bude realizovana v ndmi vyvinutém systému
XAPOS [2]. Vramci systétmu XAPOS je s piiklady zachazeno stejné, jako se
standardnimi vyukovymi objekty (webové stranky). Diky tomu midzeme vyuZzit
systémovou vicejazyCnost a moznost personalizované a adaptivni navigace. Vyuziti
prikladii zpfesniuje mapovani LO na koncepty, coz vyplyva z jejich struktury —
ptiklady obsahuji pojmy z prostoru koncepti piimo, napiiklad nazvy pouzitych
funkci. K mapovani Ize vyuzit i informaci strukturovany —text LO oznackovany tagy
dovoluje rozpoznat slova znazvu piikladu, kapitoly, nadpisu, popisu obrazku ¢i
zdrojového textu, ptipadné i z komentaiti ve zdrojovém kodu.



2 Souvisejici prace

Moznostmi vyuky pomoci piikladi se zabyval naptiklad Brusilovsky, jeho systémy
WebEx, pozdéji pak NavEx [3] vyuzivaji pro navigaci mezi piiklady systém
prerekvizit a vystupnich konceptd (odpovidajici pozadovanym vstupnim a nauc¢enym
vystupnim znalostem). Dal§imi moznostmi navigovat uzivatele nad obsahem jsou:

- vyuziti metod pro automatické odhady zajmu uZzivatele podle dosud navstivenych
webovych stranek, viz [4], nebo - pomoci vytvaieni mapy témat (topic maps), jako
v [5]. Pii navigaci je také mozno vyuzit ptistupti vyhledavajici tzv. ,long tail* témata,
ktera jsou v uzivatelové zajmu, ale zaroven nejsou ,,ptepopularizovana‘ [6].

3 Adaptivni a personalizovany systém XAPOS

Systém XAPOS naviguje studenta nad LO reprezentujici obsah — studijni materidl,
ukazkovy ptiklad, ptipadné jiny multimedialni objekt, jejichz koncepty jsou popsany
v CS. Kazdy LO je provazan s jednim nebo vice koncepty z CS. Koncepty v CS
reprezentuji zékladni pojmy dané problémové domény. Po jejich nauceni se studenty
se stavaji znalostmi, o které v konecném dusledku jde. Vedle konceptl samotnych
patfi do CS i vzajemné vztahy mezi koncepty. Vztahy mohou byt strukturalni,
reprezentujici strukturu CS (typickym pfikladem je vztah subClassOf), nebo vztah
vyjadiujici zavislost mezi koncepty (napf. prerequisity, definedBy, requires).

Navigace studenta nad LO probiha v zavislosti na aktudlnich znalostech studenta,
nebo s ohledem na zvolené cile. Zakladnim principem navigace v XAPOSu je, Ze
existujici vztah v prostoru LO koresponduje s pfisluSnym vztahem mezi koncepty
v CS. Spravné ohodnoceni vztahti v CS umoziiuje XAPOSu studenta navigovat
s ohledem na jeho aktudlni znalosti a pozici v obsahu, ktery LO ptedstavuji.

K ohodnoceni vztahii v CS vyuzivame upraveny PageRank algoritmus, ktery byl
navrzen pro hodnoceni vztahti mezi webovymi strankami a Google jej vyuziva pro
jejich vyhledavani. Pivodni PageRank rozSifujeme o zapocteni strukturalnich a
zavislostnich vztahd. XAPOS studentovi nabizi vhodné LO usporadané dle jejich
ohodnoceni a dle aktualnich znalosti studenta. Vedle toho mize student pfejit na LO,
ktery je mnozinou svych konceptd nejvice podobny aktualné zobrazenému LO.
XAPOS dovoluje i pfimy pfechod na libovolny LO obsazeny v kurzu.

Jazykova nezavislost XAPOSu pfi navigaci nad obsahové shodnymi LO v rtiznych
ptirozenych jazycich je postavena nad hotovym kurzem s LO v jednotlivych jazycich.
Pojmy v konceptech v CS jsou vytvofeny ve zvoleném jazyce (anglicting, tedy
jednojazyéné), vztahy mezi LO a koncepty v CS jsou stejné, bez ohledu na jazyk LO.
Navigace nad LO je potom transparentni vzhledem k jazyku zvolenému pro
prezentaci obsahu LO, vychazi jen z ohodnoceni vztaht v CS a ze znalosti studenta.
Volba jiného jazyka pro zobrazeni obsahu i navigaci jsou pak jen zalezitosti GUI.



4 Priklady jsou specializovany obsah

XAPOS zpracovava LO obsahujici priklad se zdrojovymi texty stejné, jako kazdy jiny
LO. Pojmy z ptikladu se i diky tagm snadngji extrahuji, jejich umisténi v CS a
vzajemné vazby mezi koncepty spojmy jsou pak stejné, jako ubéznych LO.
U prikladt student zfejmé vyuzije nabidku XAPOSu odkazujici na ptiklady podobné.

4.1 Import novych prikladi do systému

V XAPOSu jsou LO oznackovany HTML tagy a jsou uloZeny jako soubory
v souborovém systému. Koncepty, jejich vztahy a piidavné informace (jméno,
anotace, jazyk apod.) jsou uloZzeny v databazi. Pti ptidavani novych LO do XAPOSu
se vkladané LO mapuji na koncepty v CS. Mapovani je v soucasnosti feSeno rucné.
Vyviji se vSak podsystém pro automatické ziskavani pojmt z vkladanych HTML LO
za vyuziti technologii WordNet pfipadn¢ Google translate.

Zpracovani prikladti probihd semiautomaticky. Piiklad s HTML znackami je do
systému zafazen automaticky, manualné se vSak musi zapsat seznam konceptil, na
které je ptiklad v systému vazan. V této oblasti také vyvijime plné automaticky
systém, viz dale.

Na vstupu je piiklad zapsan ve formé¢ XML dle daného DTD — XHTML a naSich
tagi. LO ptikladu obsahuje zakladni informace -- nazev, anotace, zadani (popis) a
feSeni v daném programovacim jazyce. Jazyk textu mize byt atributem kazdého tagu.
Soucasti LO jsou i vstupni a vystupni data pro otestovani ptikladu studentem.

4.2 Automatické zpracovani piiklada a prichod kurzem

Pro mapovani vzorovych piikladii se zdrojovymi texty na koncepty je vyhodou, ze
pfimo obsahuji pojmy zCS — klicova slova, vybrané knihovni funkce, nazvy
konstant..., a ktomu maji i pfesnou syntaxi. Pro mapovani je mozno vyuzit i
dodatkové informace obsazené v nazvu, anotaci a komentaru v ramci samotného kodu
ptikladu. Automatické zpracovani piikladu je nyni v systému XAPOS ve fazi vyvoje.
Jakmile bude import zautomatizovan, praci autora piikladd bude pouze jejich
ptiprava. O samotné vlozeni, provazani a navigaci se postara XAPOS.

Pii vstupu do kurzu ma student nulové znalosti v problémové doméné. Jakmile
student zacne prochézet jednotlivé LO, zacind se mnoZzina jeho znalostni rozsifovat —
personalizovand navigace XAPOSu toho vyuziva, viz ptedchozi popis XAPOSu.

XAPOS muze obsahovat i zkuSebni testy, kterymi si student ovéfi stupen zvladnuti
obsahu. Uspéch i netspéch v polozkach testu aktualizuje mnoZinu znalosti studenta —
znalosti jsou pfidavany i odebirany. Personalizovana navigace nabizi dalsi prichod
kurzem dle aktualni mnoziny znalosti, pfi zapomenuti ¢i chybé tak nabidne pfislusné
LO studentovi i opakované.



5 Pripadova studie

XAPOS byl vyuzit pro experimentalni ovéfeni navigace modifikovanym PageRank
algoritmem. Pfedkladany obsah byla ¢ast kurzu programovani ve funkciondlnim
jazyce Lisp. Divodem je relativni neznalost jazyka Lisp mezi studenty — diky ni
muizeme predpokladat stejné vstupni znalosti mezi studenty. Jazykem pro tvorbu
konceptli a tvorbu vztahd mezi nimi je anglictina, LO kurzu se pfipravuji soubézné
v anglictin€, CeStin€ a turecting. Pfipravovany experiment bude zaméfen na feSeni
podobnosti obsahu LO pfi vyuce pomoci piiklada.

6 Zavér a budouci prace

V ptispévku jsme popsali rozsifeni adaptivni a personalizované navigace nad LO
v systému XAPOS o vzorové priklady. Hlavnim pfinosem prace je doplnéni XAPOSu
o vyuziti znalosti struktury ptikladt (tagy) i o snadngj$i extrakci pojmi pro tvorbu
konceptii a jejich vztahl. XAPOS pritom zlstdva beze zmény personalizované
navigace dosud vyuzivané jen pro LO bez zdrojovych texti.

V budoucnu planujeme rozvoj automatického zpracovani a zafazeni novych feSenych
i nefeSenych piikladi. Zejména budeme feSit problém podobnosti piikladi se
zdrojovymi texty tak, abychom uzivateli nabidli spravny ptiklad z vice podobnych.
Dalsi oblasti rozvoje bude zpfesnéni zpracovani prichodu kurzem s vyuzitim
grafovych i statistickych nastrojii a vizualizace vysledkl.. V pfistim semestru také
uskute¢nime prakticky experiment navigujici studenty, nad feSenymi piiklady se
zdrojovymi texty.

Vyzkum byl ¢dstecné podporen projekty SGS21/PiF/2010 a FRVS CR 24/2010.
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Abstrakt Pred rokom sme na dielni WIKT 2009 predstavili prototyp
adaptivneho proxy servera, ktory umoznuje prostrednictvom série zasuv-
nych modulov spracovavat a modifikovat obsah sprav posielanych me-
dzi pouzivatelovym prehliadacom a cielovym serverom. Vdaka tomu je
mozno sledovat a zachytavat aktivitu pouzivatela na celom webe a na jej
zéklade vykonavat také prisposobovanie, resp. personalizovanie webu,
aké sme doteraz poznali iba z izolovanych adaptivnych webovych systé-
mov. V tomto prispevku opisujeme aktudlny stav projektu; sumarizujeme
obdobie, pocas ktorého bol proxy server pouzivany na FIIT STU; opi-
sujeme experimenty, ktoré sme s vyuzitim tohto proxy servera vykonali
a zamyslame sa nad budicim smerovanim projektu.

1 Adaptivny proxy server

V stcasnosti mé vacsina pokusov o personalizdciu, ¢i iné obohatenie webu [2]
jeden hlavny nedostatok: st velmi tzko Specializované na jeden konkrétny por-
tal, ¢i sluzbu, co zahina aj proprietarne sposoby tvorby modelu pouzivatela.
Konkrétne metédy tym padom nemaji pristup k inym tdajom o pouzivatelovi,
ako k tym, ktoré pouzivatel poskytne v rdmci sluzby, na ktorej je metéda nasa-
dené a naopak, neexistuje moznost personalizovat, ¢i inak prispésobovat ostatné
portaly ¢i sluzby, kde by to mohlo byt pre pouzivatela vyhodné.

Nosnou myslienkou adaptivneho proxy servera [1] je preklentt tito bariéru,
posuntt metdédy modelovania pouzivatela a personalizacie zo servera smerom ku
klientovi a vytvorit tak platformu pre rozlicné metédy s cielom obohacovat a
personalizovat cely “divoky” web. Kym klasicky proxy server slizi iba ako pre-
posielac¢ sprav medzi klientom a serverom, nas adaptivny proxy server moze tieto
spravy modifikovat. To umoznuje jednotlivym metédam zasahovat do struktury
odpovede servera, upravovat HTML kéd posielany klientovi a tym celé surfova-
nie personalizovat. Jednoduchym spésobom sa tak pouzivatelovi mézu pontiknut
nové sluzby, resp. vylepsenia existujucich, poskytnif mu tak zndme rozhranie a
tazit z jeho existujtcich navykov.

Adaptivny proxy server je zalozeny na existujiicom proxy serveri Rabbit!.
Ten sme rozsirili o systém zasuvnych modulov, ktoré umoznuju flexibilne odchy-

! Proxy server Rabbit, http://wuw.khelekore.org/rabbit/



tavat a modifikovat HTTP poziadavku klienta, ¢i odpoved servera. Tieto zdsuvné
moduly st rozdelené do dvoch kategérii — sluzby a spracovavajice moduly. Sluzby
poskytuji vSeobecnt funkcionalitu nad spravami, od zédkladnych, ako napriklad
nacitanie, ¢i Gprava tela spravy, az po pokrocilé, ako pristup k DOM modelu
odpovede, ¢i preusporiadanie alebo doplnenie vysledkov vo vyhladdvaci. Spraco-
vavajuce moduly kompoziciou vhodnych sluzieb tvoria telo samotnej metody.

Za tcelom tvorby modelu pouzivatela a neskorsej analyzy dat sme vytvorili
niekolko sluzieb a spracovavajicich modulov, ktoré zabezpecuju zapisanie me-
tadat o kazdej navsteve Tubovolnej stranky do databédzy. Spolu s navstivenou
adresou, identifikdtorom pouzivatela a Casom néavstevy zapisujeme aj klucové
slovd a pojmy extrahované z kazdej stranky [5]. Na extrakciu pojmov sme vy-
tvorili webovii sluzbu Metall?, ktord z poslaného HTML kédu extrahuje hlavnui
informacni ¢éast (napr. telo ¢ldnku), tzn. odstrani nepotrebné ¢asti ako st menu,
hlavicky a péticky, reklamy a pod., odstrani HTML znacky, ziskany cisty text
potom preloz{ do anglictiny (sluzba google translate) a agregaciou vysledkov roz-
nych webovych sluzieb (OpenCalais, taghthe.net, Alchemy) a kniZnic pre spra-
covanie textu (jkey-extractor) ziska ohodnoteny zoznam pojmov.

Pre potreby jednoznac¢ného priradenia kazdého dopytu spravnemu pouzivate-
lovi sme pouzivatelom priradili unikatny, ndhodne vygenerovany 32 miestny re-
tazec, ktory sa doplni do User-Agent hlavicky pouzivatelovho prehliadaca, ktora
sa posiela pri kazdej poziadavke a predstavuje teda vhodné miesto pre umiest-
nenie identifikatora. Na stranke projektu peweproxy.fiit.stuba.sk sme pri-
pravili nastroj pre automatické nastavenie vSetkych nainstalovanych prehliada-
cov. Poskytujeme tiez informaécie pre pokrocilejSie nastavenie proxy servera ako
aj pristup k samotnym zdznamom, ktoré proxy server k danému identifikdtoru
uchovéva (lubovolny z nich mé pouzivatel moznost odstranit).

Proxy server bol do kratkej testovacej prevadzky uvedeny 25. marca 2010
a nasledne bol predstaveny studentom nasej fakulty. Ku dnu vyhodnocovania
(4. maja 2010) ho pouzivalo 40 pouzivatelov, ktori si cez proxy zobrazili takmer
650 tisic webovych stranok (z toho zhruba 111 tisic bolo unikédtnych).

2 Projekty na platforme proxy

Na platforme adaptivneho proxy sme vyvinuli a nasadili niekolko projektov.
Prvy z nich sa zaoberd zjednoznaénenim vyhladdvania. Cielom tohto projektu [4]
je pomoct pouzivatelom pri formulécii a vyhladdvani nejednoznacnych dopytov
dopltianim kItcovych slov, ktoré spresnia dopyt podla zdujmov pouzivatela. Ak
napr. pouzivatel vyhladdva vyraz jaguar a zaujima sa o autd, jeho dopyt sa
preformuluje na jaguar car. Pre iného pouzivatela, ktory sa zaujima o zvieratd
sa vSak tento dopyt preformuluje na jaguar animal.

V tomto projekte sme proxy platformu vyuzili na vytvorenie modelu pou-
zivatela aj na integraciu do vyhladavaca. S pouzitim Standardnych zaznamov
proxy (pojmy a kltcové slovd kazdej navstivenej stranky) sme pre kazdého pou-
zivatela vytvorili jeho bag-of-words model, zlozeny z charakteristickych pojmov

2 Metall, http://peweproxy.fiit.stuba.sk/metall/



a klucovych slov ziskanych z nim prezeranych stranok. Nasledne sme prekryvom
tychto modelov vytvorili vahovant socidlnu siet (vaha hrany je uréend velkostou
prekryvu) a jednoduchym sirenim aktivicie sme ziskali komunity podobnych
pouzivatelov. Tieto komunity tvoria kontext pouzivatelovho vyhladévania: pri
vyhladavani sa doplnia také klicové slova, ktoré sa v metadatach pouzivatelov
z komunity vyskytuju ¢asto spolu s vyhladavanym vyrazom.

Vdaka proxy serveru sme mohli metédu overit priamo nad vyhladavacom Go-
ogle. Nami vytvorené moduly do proxy zachytavali kazdé vyhladavanie v tomto
vyhladéavadi, dalsie moduly (sluzby) zabezpecili doplnenie vyrazu o klicové slova
a s pouzitim Google API vyhladanie novej sady vysledkov. Nové vysledky sme
potom doplnili do HTML odpovede vyhladavaca, takze pre pouzivatela sa vy-
sledky zobrazovali tplne nerusivo, akoby ich vygeneroval samotny vyhladdvac.

Cielom druhého z projektov [3], vyvinutych na platforme adaptivneho proxy
servera, je zjednodusenie navigicie po portdloch. Rozni, ale podobni pouziva-
telia maji na portdli Casto podobné informacné zaujmy; hladand informaécia
vSak Casto nie je dostupnd priamo z hlavnej stranky, ale je potrebné sa k nej
preklikat cez systém menu a odkazov. V tomto projekte sme zaviedli zdielanie
usilia medzi navstevnikmi webového sidla — teda, ak jeden pouzivatel takuto
doleziti informéaciu nasiel, ostatni pouzivatelia, ktori ju tiez potrebuju, ju uz
nemusia naro¢ne hladat. Vhodnym prikladom takéhoto portalu je sidlo nasej
fakulty fiit.stuba. sk, na ktorom hladaji podobni pouzivatelia podobné infor-
macie v rovnakom case: napr. bakalari informacie o odovzdavani bakalarskeho
projektu. Aj v tomto pripade sme vyuzili proxy platformu na ziskanie dat o po-
uzivateloch (clickstreams) a na integraciu personalizovaného menu do zvoleného
portalu — v tomto pripade uz spominané sidlo FIIT. Na zaklade podobnosti
clickstreamov sme urcili podobnych pouzivatelov a na zédklade navstevnosti jed-
notlivych stranok portalu ich dolezitost. Ziskané informécie sme pouzivatelom,
s pouzitim proxy servera, prezentovali na portali vo forme nerusivého rozsirenia
samotného portdlu — kalendar akcii (napriklad s terminmi skisok, ¢i odovzdé-
vaniami projektov) a osobné novinky s informdciami neviazanymi na datum.

Oba projekty boli charakteristické tym, Zze ndm umoznili zaintegrovat nase
metody do existujucich sluzieb a portalov a overit ich tak v redlnom prostredi,
kde si pouzivatelia niekedy mozno ani nevsimli, Ze pracuju s obohatenymi ver-
ziami sluzieb. Bez pouzitia proxy servera by sme museli vytvarat nas vlastny
vyhladavac alebo portal, ktory by sme museli pouzivatelov “doniitit” pouzivat.
Navyse, najmé v prvom projekte sme dobre vyuzili skutocnost, ze mame k dis-
pozicii kompletni aktivitu pouzivatela na webe, ¢o nam umoznilo komplexnejsie
zachytit jeho zdujmy a pretransformovat ich do pomoci pri vyhladavani.

3 Budicnost projektu

Pri doterajsej prevadzke sa ako najvac¢si problém ukézala neochota pouzivate-
lov surfovat cez proxy. NajcastejSie uvadzany dévod je obava o stratu sikromia,
napriek tomu, Ze celé riesenie ma otvorené zdrojové kody, je anonymizované
a navyse zaznamy mozno aj zmazaf. Predpokladame, Ze tento problém zmier-



nime zlepsenim komunikécie, vytvorenim vhodnejsich nastrojov pre spravu pri-
stupovych zdznamov a najmé pontiknutim uzitoénych sluzieb. Dalsfm ¢asto uva-
dzanym dévodom nepouzivania je stabilita — pocas prevadzky sa vyskytli obcasné
vypadky spdsobené softlockmi vo virtualizovanom jadre opera¢ného systému na
ktorom bol proxy server nasadeny. Tento problém sme adresovali presunom na
int virtualizacnu platformu a pracujeme aj na monitorovani jednotlivych slu-
zieb proxy platformy. Je to velmi doélezité, kedze kazdy vypadok znamend stratu
pouzivatelov, ktori okamzite nastavia svoj prehliadac¢, aby proxy nepouzival.

V stcasnosti tiez pracujeme na dalsej verzii proxy, kde sa zameriavame na
zjednodusenie API pouzivaného na tvorbu modulov, tak, aby bolo ich vytvara-
nie ¢o najjednoduchsie. Vylepsujeme tiez proces extrakcie metadat zo stranok,
s cielom zvysit ich kvalitu. Za tymto tcelom sme vytvorili uz spominani webovi
sluzbu Metall. Zamyslame sa aj nad variantom, kedy by sa proxy server, resp.
sluzby, ktoré vykonava presunul tiplne na stranu klienta v podobe rozsirenia we-
bového prehliadaca, ktoré by vyuzivalo istt formu paméte zdielanej s ostatnymi
instanciami u inych pouzivatelov, resp. s centralizovanymi sluzbami.

V budicnosti planujeme spolupriacu s dalsimi univerzitami a institiciami,
tak, aby existovalo viacero distribuovanych instalacii proxy servera, so synchro-
nizovanou databazou. Tym by sme dokazali rozsirit pouzivanost proxy servera
a rozsirit a diverzifikovat tym sadu zaznamov o aktivitdch na webe, ktora moze
sluzit ako zaklad pre zaujimavé analyzy spravania a odhalovanie novych stuvis-
losti. Predbezne mame na tieto aktivity dobré ohlasy z univerzity Trinity College
of Dublin, na ktorej planujeme nasadit druht instaldciu proxy platformy.

Podakovanie. Tento prispevok vznikol vdaka ¢iasto¢nej podpore grantov KEGA
345-032STU-4/2010, KEGA 028-025STU-4/2010 a v rdmci OP Vyskum a vyvoj
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Abstrakt. KI'icovou sucast'ou webu (so sémantikou) st metadata tvoriace opis
webovych zdrojov a modely domén. Ich ziskavanie je vSak narocnou a aj
nakladnou ¢innost'ou pokial’ to vykonava ¢lovek. Stroje dnes vedia ziskat’
sémantiku len velmi obmedzene. Ako alternativa (alebo doplnok) sa pontika
koncept hier s i€elom — GWAP (,,Game with a Purpose®), ktorého zakladnou
filozofiou je vyuZitie ¢innosti P'udského mozgu pri hrani hier. Hra¢ pre
dosiahnutie vitazstva generuje znalosti v podobe hernej stratégie a taktiky. Pri
vhodnej formuldcii pravidiel mozno tieto znalosti prebrat’ a pouzit' pri rieSeni
realnych problémov. V prispevku uvadzame priklady hier s uplatnenim pre web
so sémantikou: ,,Google Image Labeller” a ,,Little Google Game* a diskutujeme
potencial hier s icelom v tejto oblasti.

1 Uvod

Ziskavanie anotacii webovych dokumentov ¢i modelovanie domén je klucovou
ulohou a zarovenn Uzkym hrdlom praktického rozsirenia pokrocilych aplikéacii na
webe, resp. webe so sémantikou. V sti¢asnosti dominuju tri hlavné skupiny pristupov
aich kombindcie: automatické (extrakcia charakteristickych pojmov dokumentov,
tvorba doménovych ontoldgii s vyuzitim spracovania prirodzeného jazyka),
kolaborativne (anotidcia dokumentov, tvorba folksondémii) a manualne (vyuzitie
ludskych expertov pre modelovanie domén, anotacia dokumentov ich autormi).

Hoci automatické pristupy umoznuji postihnut’ vela dokumentov, nedostatocne
postihuju heterogenitu divokého webu, su nepresné pre nepostacujice spracovanie
prirodzeného jazyka anedostatoCne spracovavaji  multimedidlny  obsah.
Kolaborativne pristupy sice stale vykazujii Siroky zaber azvladaju dobre aj
multimedidlny obsah, nedosahuju vSak dostato¢nu Specifickost’ v zmysle anotacii
(znacky v portali Flickr') a sémantické Struktiry maju slabu Grovenl organizacie (napr.
folksonémia Delicious?). Problémom manualnych pristupov si rapidne rastice
naklady pri spracuvani vécsich korpusov apodrobnom modelovani domén.
Nedostatky uvedenych pristupov brania efektivnemu rozvoju webu so sémantikou.

! http://flickr.com
2 http://del.icio.us



KedZe na zéklade (implicitnych) vstupov od pouzivatelov mozno vytvorit aj
rozsiahle bazy znalosti, vel'a vyskumného usilia sa v poslednych rokoch orientuje na
spdsoby motivovania pouzivatelov odovzdavat' svoje znalosti dobrovolne. Priklad
portalu Delicious ukazuje potencial kolaborativneho generovania sémantiky ako
,,vedl'ajSieho produktu ¢innosti, ktora pouzivatel’ vykonava dobrovolne.

2 Hry s ucelom

Jednym ztypov aplikacii, ktoré ludia pouzivaju dobrovolne aradi st hry. Pred
niekol’kymi rokmi sa v okruhu pocitacovej vedy prvy krat objavil koncept ,hry
s tcelom“(GWAP, z anglického ,,Game With A Purpose®). Ide o pocitacova hru, v
ktorej pouzivatelia generujii znalosti ako sucast’ ich hernych stratégii, ¢im prispievaja
k rieseniu realnych problémov. Zaroven st vSak uspokojovani zabavou, ktora im hra
poskytuje. Potencial hier zavisi najmé od miery ich atraktivnosti [1].

Aby bolo mozné objavovanie znalosti, musia byt pravidla hry vopred navrhnuté
tak, aby implikovali pouzitie vitaznych stratégii totoznych s charakterom realneho
problému ktory hra riesi [1]. Zabavna stranka hry mdze mat pritom celkom iny
charakter. Prikladom je uspe$na hra Google Image Labeller, v ktorej sa hra¢ snazi
zhodnut' sa na pojme opisujicom dany obrazok, so svojim anonymnym partnerom,
ktory hra hru v rovnakom ¢ase. Zabavnym prvkom je v tomto pripade pocit neznama
v druhom hracovi. Realnym prinosom hry je vSak kolaborativna anoticia obrazkov
pojmami ktoré hraci generuju pocas hry [3].

Kolaboracia je v hrach s ucelom castym prvkom, pricom rovnaké ulohy su
zvy€ajne kladené viacerym hracom pre rozpoznanie znalosti o ktorych panuje zhoda
a eliminaciu rozporov. Kolaboracia je pritom v synergii so sut'azou — atraktivitu hry
(a teda aj jej potencialny zaber) zvySuje stiperenie medzi jej i€astnikmi.

Princip hry stcelom sme realizovali v projekte Little Google Game?, ktorého
ucelom je vytvaranie folksondémie suvislosti pojmov, vyuzitelnej pri vyhladavani
informacii na webe so sémantikou [4, 5].

Little Google Game je hra na formulovanie textovych vyhladavacich dopytov.
Ulohou hragov je minimalizovat’ podet vysledkov vratenych vyhladiavadom. Dopyty
musia byt formulované v Specidlnom tvare, napriklad: ,jaguar —animal —car —
company “. Pojem ,jaguar“ je dany hrou, ostatné vyrazy generuje hrac. Prefix
minusového znamienka je direktivou webovému vyhladavacu, vynechat’ z povodnej
mnoziny vysledkov (ziskanej pomocou dopytu ,,jaguar®) tie dokumenty, v ktorych sa
dané pojmy nachadzaji. Preto, aby bol hra¢ tspesny a redukoval pocet vysledkov ¢o
najviac, musi hl'adat’ negativne pojmy c¢asto sa vyskytujiice v dokumentoch spolo¢ne
so zadanym slovom ergo, pojmy s nim suvisiace [4].

Zabavnou strankou hry Little Google Game je jednak moment sebaprekonavania
pri vymyslani lepSich pojmov a moment sttazivosti, v ktorom hra¢ov porovnavame
a vytvarame ich rebri¢ek na zéklade skore. ,,Uzitok” z hry potom charakterizuje
dolovanie stvislosti pojmov, ktoré hraci sformuluju v dopytoch [4].

3 http://mirai.fiit.stuba.sk/LittleGoogleGame/LittleGoogleGameTestPage.html



Princip tvorby siete pojmov pomocou hry sme overili v experimentoch s priblizne
200 pouzivateI'mi, ktori odohrali viac ako 3000 hier. Spravnost’ prepojeni vo
vyslednej folksonémii sme overili prostrednictvom dotaznika s dosiahnutim
uspesnosti 91% (zGcastnilo sa 20 respondentov, vSetci posudzovali rovnaké
prepojenia, 91% vzt'ahov v sieti bolo oznac¢enych za spravne) [4].

3 Otvorené problémy hier s i¢elom

Doposial’ chyba ucelend metodologia tvorby hier sucelom. Na zaklade
predchéadzajicich prac zaoberajticich sa hrami s uc¢elom [2] a vlastnymi skiisenost’ami
s Little Google Game sme identifikovali tieto problémové okruhy, na ktoré by takato
metodologia mala odpovedat’ v ramcei procesu transformacie realneho problému na
hru s G¢elom.

1. Definicia problému, ktory ma hra riesit’ (icel). Pred vytvorenim hry musi
existovat’ formalny opis problému, resp. podmienky jeho rieSenia. Mame sice
k dispozicii formalizmy ako predikatova logika ¢i OWL, vol'ny zapis problému ich
prostriedkami v8ak méze I'ahko znemoznit' transformaciu opisu na pravidla hry.
Potrebujeme preto Specializovany formalizmus spolu so suborom odporucani (v
idealnom pripade obmedzeni) tvorby formalnych opisov problémov.

2. Klasifikacia problémov aich vhodnost’® rieSenia pomocou hry chyba.
Spominany Google Image Labeller ako aj dalsie hry (Tag a Tune, PopVideo*) sa
pomerne uzko orientuju na rozpoznavanie sémantiky (multimediadlneho) obsahu
webu. Moznych typov problémov je vSak viac a klasifikacia by mala predovsetkym
pomoct’ pri uréovani vhodnosti problému na rieSenie hrou. Hlavnymi
vychodiskami klasifikacie by mohol byt subor tazko rieSitelnych problémov
a objavovanie znalosti predovSetkym na webe apre web (napr. klasifikécia,
budovanie ontologii, anotacia dokumentov, spravanie agentov, expertné systémy),
a uspesné herné motivy modelujuce podobné situacie (napr. obchodné
a vystavbové stratégie, labyrinty, slovné tlohy vyuZivajice prirodzeny jazyk).

3. Vymedzenie herného priestoru, podmienok vit'azstva a pravidiel hry.
V stcasnosti sa deje skor ad hoc a tvorca hry potrebuje znaéni davku kreativity
(napriek pokusom vytvorit’ ,,recept” tvorby hier s G¢elom pre oblast’ anotacie webu
[1]). Pravidla hry nesmua len motivovat k rieSeniu problému, ale aj vytvarat
zabavné a zaujimavé situacie pre hracov a obmedzovat’ moznosti ich zneuZivania,
¢i uz podvadzanim z hladiska fair-play alebo generovanim nefunkénych rieseni (v
pripade Little Google Game boli tieto dva druhy deforméacie spojené snahou hracov
uvadzat’ v dopytoch tzv. stop slova, na zaklade ktorych neférovo ziskavali dobré
skore a tiez generovali nespravne prepojenia vo folksonomii) [1, 4]. V tomto smere
sa ukazuje ako perspektivne odhalovanie osvedcenych vzorov v pravidlach, ktoré
vyvazia aspekty ucelu hry, atraktivnosti a zamedzenia deformaciam.

4. ZvySovanie atraktivity hry. Opat uskutocnované skor ad hoc. O zhrnutie
vhodnych praktik vtomto smere sa pokusil Ahn vo svojej praci [1], kde

4 Dostupné na http://www.gwap.com



identifikoval typy motivacii hrat’ hru: socidlna interakcia, vyzva prekonat’ seba a
inych hracov. Taktiez spomina potrebu brat’ do uvahy krivku ucenia sa — teda
(zlepSujucu sa) uroven hra¢ovych schopnosti. Tieto principy sa uplatiiuji v hernom
priemysle atu vidime potencial v zamerani na ich vyCerpavajiuce prevedenie do
$pecifickej oblasti tvorby hier s i¢elom v podobe siiboru vzorov a odporacani.

5. Zabranovanie deformaciam hry. K deformacidm dochadza pokial’ hraci objavia
v pravidlach ,,dieru”. Preto vidime ako vhodné vypracovat’ algoritmicky pristup
detekcie deformacného spravania sa hracov hladanim vyhernych stratégii
nezodpovedajicim ucelu hry alebo realne dosiahnutelnému skore.

4 Zaver a budica praca

Nedostatky doterajSich pristupov k tvorbe metadat na webe mozno aspon Ciastocne
riesit’ pomocou hier s u¢elom. Vyuzivaju sa pre rieSenie strojovo t'azko riesitelnych
uloh, napr. anotacie multimedialneho obsahu ale ich potencial sa neobmedzuje len na
tento problém, ¢o demonstrujeme prikladom vlastného projektu Little Google Game.

Vyvoj hier s u¢elom nie je jednoduchy a vyzaduje skibenie ¢asto protichodnych
potrieb. Dosial’ neexistuje spol'ahlivy ramec vyvoja tychto hier, ktoré s vytvarané ad
hoc. NaSou viziou je vytvorenie vSeobecného aj $pecializovaného ramca rieSenie
problémov v kontexte webu (so sémantikou) anavrh metodologie tvorby hier
s tcelom, ktora bude zahinat’ klasifikaciu redlnych problémov s mapovanim na vzory
osvedcenych pravidiel hier. Chceme posunut’ tvorbu hier z Gcelom od ,,ndhodnych*
projektov k cielavedomej ¢innosti zacinajticej vzdy definiciou problému.

Pod’akovanie. Tento prispevok vznikol vdaka Ciasto¢nej podpore grantov VEGA
VG1/0508/09, KEGA 028-025STU-4/2010 a v ramci OP Vyskum a vyvoj pre
projekt: Podpora dobudovania Centra excelentnosti pre Smart technologie, systémy a
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Abstract. V poslednych rokoch sa internet stavdalSim kanalom
na realizovanie marketingovych praktik,gomi mnozstvo spolmosti si zatih
neuvedomuje prednosti tohto média. V tomto prispej&k na konkrétnom
priklade ukazany prinos vhodnych webovych techribl@internetovej
reklamy pre mall firmu, dlaka ktorej modze ziskakonkuregnu vyhodu.
V tomto pripade sa jednalo o vytvorenie weboveprsty, implementéaciu
internetového obchodu a realizaciu internetovydtiara pre firmu Q-System.
Jednotlivé rieSenia su v zavere zhodnotené #gmhh prinosov dalSieho
mozného vyuzitia pre danu firmu.

Keywords: internetovy marketing, e-shop, Google Adwords, Gedmalytics

1 Uvod

Internetovy marketing (e-marketing, on-line markgji predstavuje marketing
produktov a sluzieb na internete ako suhrn aktiafheranych na oslovenie a ziskanie
zakaznika. Hlavné vyhody internetového marketingu rezsSie naklady, vysSia
presnos, meraténog’ efektivity a dosiahnutych vysledkov, moztiogdnoducho
viet’ kampane zamerané na vybrané lokalne trhy alebmaajlobalny trh. Medzi
hlavné nevyhody internetového marketingu patridiaipenetracia internetu najma v
pripade starSej generécie, nizSia déveryhodispsav na internete, nizka dévera pri
on-line nakupovani tovarov a sluzieb.

Internet marketing vyuziva najma nasledovné nésstroj

e Optimalizacia pre vyfadavdée (SEO — Search Engine Optimization) — sthrn
technik ktoré zabezpm web stranke lepSiu poziciu vo vysledkoch
vyhradavania¢o znamena viac navstevnikov.

* E-mail marketing — slizi na posdvanie lojality uz existujucich
navstevnikov. Do tejto kategdrie patri posielaresvsietterov (elektronicky
spravodaj) a reklamnych emailov.

» Web copywriting — pisanie textu pre web stranky sgb®m, ktory je
zaujimavy preiitate’a a takisto obsahuje vybrandUkové slova, ktoré
zabezpeia vysoké pozicie vo vysledkoch Wgdavania. Je gagou



optimalizacie pre vyfadavée.

» Platena internetova reklama — napr. banerova rekl&@RC (Pay Per Click)
kampane. PPC reklama je Specificka tym, ze inzameptati za zobrazenie,
ale za jednotlivé kliknutia. NajbeznejSie formy PR&mpani su reklama
vo vyhladavani, kontextova reklama a reklama cielena riaesinenie.

2 Navrh a implementéacia elektronického obchodu

Spolaéinog  Q-System je  konzultmo—poradensko-obchodna  spoiod’
so zameranim na kvalitu a metrolégiu. Bola zaloZeoafebruari 2007 so sidlom
v KoSiciach, ale pésobi v rdmci celého Slovenskanlyzy aktualne§innosti tejto
spolanosti vyplynula potreba realizacia internetovejgagacie v réznych formach,
napr. vytvorenie internetového obchodu, prostrasiofo ktorého by spolmog’
mohla predavaponukané tovary a sluzby.

Implementé&nej faze predchadzal vyber vhodného rieSenia sppingedstujlcich
open source systémov na zdaklade stanovenych kritéprezentujacich potreby
spolainosti Q-System. Kritérid hodnotenia boli rozdeleiétyroch okruhov:

»  Technické (podporovany opérgy systém, databazy a pod.)

e Podpora pouzivafev (dokumentacia, on-line demo, komunita vyvojarov
a pouzivatBov)

» Podporované platobné systémy (Paypal, platobnémyspouzivané v SR)

» Ostatné (podpora slov&ny, podpora viacerych miendalSie)

-
- e . -
m Q SyStem S.I.0. R meracia technika
renovevanych znatiek
manatérske systémy, metrolégia a obchod i
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Obr. 1 Internetovy obchod spalaosti Q-System

V ¢ase analyzy bolo na trhu dostupnych sedem opeces@@ommerce systémov:
Eclime, Freeway, Magento Community, OpenCart, os@erte, osCss a Zen Cart.



Z porovnania na zaklade stanovenych kritérii vyplgnze najvhodnejSim systémom
v pripade spoknosti Q-System bude systém osCommerce. Jeho impténie je
jednoduché a dpa takmer vsetky stanovené kritéria. Po implemengkonfiguracii
systému boli doplnené do databazy produkty, ktgéla&nos’ ponika. Analyza
prinosov a vhodnosti vytvoreného rieSenia bolaize@hna prostrednictvom nastroja
Google Analytics [1], ktorého kdd bol pouzity prindlizacii aplikacie (vzbad
uvodnej stranky, mozno vidignaObr. 1).

3 Internetovy marketing

Internetovy marketing predstavujgalSi krok v propagacii firmy prostrednictvom
internetu, ktory vychadza z trédiej webovej stranky alebo elektronického obchodu.
V pripade firmy Q-System bol déraz kladeny najma patena reklamu
vo vyhadava@och pomocou Google AdWords [2], goim nebola zanedbana ani
optimalizacia web stranok pre ddavae.

Google AdWords predstavuje celosvetovo najpouzigameklamny systém, ktory
vo v&sSine krajin dominuje domacemu trhu.c&se, kd vznikli Gvahy o prvej
kampani v Google AdWords, vyhlasila spélos’ Google druhy rénik
medzinarodnej on-line marketingovejtade. Tato sfaz je utena pre 5-&lenné
timy Studentov z celého sveta. Kazdy tim dostar@$2ktoré mbze pouzina on-line
kampane lokalnej spaiaosti, ktord eSte predtym takymto spésobom neivadao
Kedze spolénos’ Q-System sfiala tato podmienku, Gspedne ziskala 200$ na svoje
reklamné kampane zasluhou Studentského timu z KKEH] TU v KoSiciach
zlozeného prevazne zo Studentov bakalarskeho miengkeho Studijného programu
Hospodarska informatika.

Taburka 1 Prelfad AdWords kampani

Zobr | Miera Priem.

Kliknut = azeni Prekliku  Cena za Priem.

Kampai Rozpaet ia a (MP) kliknutie Cena pozicia
Carindustry 33,00 US$ 91934 0,47% = 0,05US$ 0,43 US$ 1,9
ISO 33,00 US$ 898482 1,05%  0,05US$ 4,23 US$ 36

'Metrology 33,00 US$ 25 1007 2/48%  0,10US$ 2,51US$ 35
Skolenia 1,00 € 16 799 | 2,00% | 0,16 € 2,52 € 13
' e-Shop 100€ | 125 4116 3,04% 0,14 € 17,93 € 43

V ramci sifaze “Google on-line challenge” [3] Studenti pripla& pre spolénog’
spustili tri kampane: Car industry, ISO a Metrologrelfad vSetkych kampani
uvadzam vTabuka 1 VSetky tri boli zamerané na propagéciu weboveqrity s
cielom podpon tzv. ,branding”, t.j. zvySenie povedomia o firmEento ukazovate
je nar@éné odmeré, nakd’ko nevieme, ktko l'udi zaregistrovalo zmienku o zfke
(firme). Uritym ukazovatéom méze by potet zobrazenych reklam vo Bddavani
a ich umiestnenie. Pouzivéiteotiz nemusel klikntl na reklamu no registruje, Ze
existuje firma, ktora pontka nim viddavané sluzby. Vyhodou pre firmu je fakt, ze
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