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Slovo Uvodem

8. letni Skola aplikované informatiky navazala rfadghozi letni Skoly aplikované (environmentalni)
informatiky v Bedichow, které se zde konaji od roku 2002 s vyjimkou r@k04, kdy se letni Skola
konala v Subibvé a roku 2005, kdy byla hlavni akci Masarykovy unity (MU) v oblasti
environmentalni informatiky 19. mezinarodni konfeze Informatics for Environmental Protection -
Envirolnfo 2005s nosnym tématerNetworking environmental informatipkterou hostila Masarykova
univerzita ve dnech 7. az 9.i£z2005 v brisnském hotelu Vora#z. V letech 2006 az 2010 se letni Skoly
konaly oggt v Bedichow v pensionu U Alek.

V letoSnim roce 8. letni Skola aplikované inforrkptse konala ve dnech 2. az 4tiZ011 v Betichow,
kde prolghl workshop ¥novany prezentaci scéed,Anthropogenic Impact and Global Climate Change*
feSeného Masarykovou universitou v rameseni projektu 7. rAmcového program Evropské dnie
247893 TaToo - Tagging Tool based on a Semantic DiscoeagneworR. Tento projekt se zadiuje

na vyvoj nastraj Jednotného inforngaiho prostoru v Evrappro Zivotni prosedi (Single Information
Space in Europe for Environment - SISE) utgiti uzivateim snadno zjistit environmentalni zdroje na
webovych strankach (data, inforéma sluzby a modely, které majizné informani uzly) a doplnit je o
cenné informace v poddbsémantickych anotacédhto zdrofi, coz usnadni jejich budouci pouziti a
nalezeni, a zahaji cyklus préSpého obohaceni environmentalnich zidréyavrhovany ramec projektu
TaTooje obecné povahy a umoznicEmeni sémantiky, sifhlédnutim k iznym navrlim doménovych
ontologii v environmetalnich multidoménach a viegfaych souvislostechReseni projektu TaToo
poskytne iti komplexni a rozsahle ékené scén#, a proto seipdpoklada, Ze jako hlavni cilova skupina
uzivateli budou kvalifikovani odborni uZivateléchto scénéi z Ustaw Institut biostatistiky a analyz
(IBA) a Centrum pro vyzkum toxickych latek v priesti (RECETOX) MU.

VSemi pedndsSkami 8. letni 3koly prolinala skirtest, Ze aplikace modernich infornich a
komunikanich technologii pro Zivotni prasdi (potazmo environmentélni informatiky) jakCGeské
republice CR), tak i mezinarodh v Evropské unii (EU) a ve && se zamiuje na podporu
eEnvironmentu, Jednotného inforéného prostoru pro Zivotniho prasti (SISE — Single Information
Space in Environment for Europe) a Sdileného in&nitho systému pro Zivotni présdi (SEIS —
Shared Environmental Information System), které poodji naphovani nové politiky v budovani
informasni spolénosti EU aCR, které pinesla,Digital Agenda for Europe“v ramci vize nové Evropské
komise eEUROPE 2020 Jde zejména oipshranini informani sluzby v ramci eEnvironmentu. Jedn&
se o sdileni monitorovanych a zpracovavanych dafoamaci o atmosi&, povrchovych i podzemnich
vodach, odpadech, agé, biodiverzi€, atd. pomoci Globalniho monitorovaciho systémuotritho
prostedi a bezpmosti (GMES — Global Monitoring for Environment aSecurity). Tyto informéni
sluzby umo#uji efektivrejSi a gesrgjSi sledovani aktualniho stavu Zivotniho predt a udrzitelného
rozvoje v Evrop, dale pak jeho modelovani a simulaci jeho dalsihaje.

Za hlavni pinos 8. letni Skoly povaZujeme skiriest, Ze na letoSnim dwiku setkali a jsou vifspsvcich
zastoupeni nejen doktorandi &itelé z Masarykovy university (Institut biostatigti a analyz,
Prirodowdecka fakulta a Fakulta informatiky), ale i z Memdl university (Provoz& ekonomicka
fakulta), Vysokého &eni technického (Podnikatelské fakulta) v 8anVysoké Skoly higské — Technické
university (Ekonomicka fakulta) v Ostravlejich pispsvky ve sborniku fispivaji k tomu, Ze se letni
Skola stala Sirokym interdisciplinarnim odbornyrmeid v ramciCeské republiky. Dale jettkzité, Ze
nekolik prispevka, jejichz spoluautid jsou ze zahradi, je publikovano v anglickém jazyce, ktery
podtrhuje mezinarodni vyznam sborniku.



Té&ziSt projednavanych otazek na letni Skole byledevsim v detailni diskusEmovanéreSeni projektu
TaToo, ale zahrnulo i dalSi problematiku, kterat@eala oblasti ,eEnvironment”, ,eGovernment",
,eParticipation* a prezentaci névieSeného projektu podporovaného Grantovou agent(reské
republiky s nadzvem ,Construction of Methods for Mfaktor Assessment of Company Complex
Performance in Selected Sectors”, vedeny pod regis ¢islem P403/11/2085.

V Brné dne 30iijna 2011
Jitf Hrebitek

Jan Ministr

Tomas Pitner

Editori
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Abstract

The vision of a Single Information Space in Eurfipehe Environment (SISE) requires seamless access
to environmental resources, including data, modeld services. Standardization organizations like@DG
and OASIS have laid the foundations for interop#itgbon a syntactic level for many aspects of
distributed environmental information systems (&C SWE for sensor information). At the same time,
the EC has undertaken a considerable effort to cionttnropean stakeholders to offering their
environmental information in such a way that iiscessible by interested parties, both on the ifien
level by supporting research projects, like ORCHEATENd SANY, and on the legal level by introducing
directives (such as the INSPIRE directive). Thigsettgpoment, amongst others, has led to the present
situation in which a large number of environmeniabrmation sources are available. However, to
implement the vision of the SISE it is not enoogbublish resources. Environmental information nhest
discoverable, and it must be ‘understandable’ iffedent contexts in order to be used effectively by
parties of various thematic domains. Thereforegiider to foster the implementation of SISE, semanti
interoperability is a necessary element. Key to adin interoperability is the presence of meta-
information which describes the concepts of theirenmental resources. Producing this meta-
information puts a heavy technological burden oa itidividual resource providers such that it seems
unlikely that enough semantic meta-information véller be made available to reach semantic
interoperability and thus accomplish the visionSVEE unless other ways to provide this essentigd-me
information are found. In this paper we introduae achitecture, developed in the FP7 project TaToo
(247893), which tries to overcome the aforementioabkstacles by providing the possibility to easily
annotate and rate environmental information resestceven by parties which do not own the resource,
and transparently equipping this information witbngiain knowledge and thus enhancing discoverability
and usabllity of resources with semantic technasgilhe objective of the architecture is to seashles
blend in with existing infrastructures by makinge usf de facto standards while offering support for
discovery, annotation and validation of environnaénésources through open interfaces.

Abstrakt

Vize jednotného inforndaiho prostoru v Evrappro Zivotni prostedi (SISE) vyZaduje jednotnyigiup

k environmentalnim zdr@in, Wetrgé dat, model a sluzeb. Standardizai organizace, jako je OGC a
OASIS polozily zaklady pro interoperabilitu na sjtické Grovni v mnoha aspektech distribuovanych
environmentalnich informaich systéu (nap”. OGC SWE pro informace ze sengoie stejné dabse



EK vynaloZila znéné Usili, aby se zavazaly evropskéaafrené strany, aby nabizely své environmentalni
informace tak, aby byly /fstupné zdastrenym strandm, a to jak naedecké drovni podporované
vyzkumnymi projekty, jako je ORCHESTRA a SANY, préeni Grovni zavedenim gmic (jako je
smernice  INSPIRE). Tento vyvoj, mimo jiné, vedl k cssmé situaci, kdy velké mnoZstvi
environmentalnich informaich zdroji je k dispozici. Nicmef k realizaci vize SISE neni dostatek
publikovanych zdrdj Environmentélni informace musi byt zjistitelnémaisi byt "srozumitelné" v
riuznych kontextech, aby byly'alné vyuzity zdastrenymi stranami v dznych tematickych oblastech.
Proto, s cilem podpt implementaci SISE se sémanticka interoperabgttvd jeho nezbytnou si@sti.
Kli¢ k sémantické interoperabifife pitomnost meta-informaci, které popisuje pojeti mmrmentalnich
zdroji. Tvorba této meta-informace klade obtizné pozadanek technologické prosidky jednotlivych
poskytovatel tak, Zze se zda neprajmbdobné, Ze by dostdte sémantické meta-informace byly vzdy k
dispozici k dosazeni sémantické interoperabilityima i naplr®ni vize SISE, pokud se nenajdou jiné
zpisoby, jak poskytovat tyto zakladni meta -informaéeomto pispivku pedstavime architekturu,
vyvinutou v projektu 7. Ramcového programu TaTdd823), ktery se snazigkonat uvedené ekazky
tim, Ze poskytuje moznost snadno okaeat a hodnotit environmentalni inforema zdroje, a to i
osobam, které nemaji vlastni zdroje a transparemybavit tyto informace v oblasti znalosti a tedy i
zvySovanim zjistitelnosti a vyuZitelnosti zdrppmoci sémantickych technologii. Cilem architekjer
dokonale ladit se stavajici infrastruktury s vyimitnorem a de facto/flom nabidnout podporu pro
objevovani, anotaci a éovani environmentalnich zdeoprostednictvim otekenych rozhrani.

Keywords: SISE, Semantics, Search, Discovery, Annotationgifeg Environmental resources

Kli ¢ova slova:SISE, Sémantika, Hledani, Objevovani, Anotace ¢Kmeani, Environmentalni
zdroje

1 Introduction

Search and discovery have been staples of the mdd&rnet culture since the release of the first
practical browser. But these were followed in stmder by the need to save discovered information
through “bookmarking.” This allowed an individuadar to keep track of web-based resources that were
interesting to them, and it added value to therinfdion in that the facts of its prior discoverydan
selection constituted some additional informati@aceptance. That is, the individual had already
searched for, discovered, and somehow approvelgeafelsource, and creating a bookmark captured this
additional information.

But is that the limit of the possibilities of weladed information enrichment? Could a user attacte mo
detailed semantic content to a discovered resdarbelp them use it in the future? Could the attaetit

of such information be independent of the particatamputer on which they were working? Could they
share such semantic enhancements with others? Wmgald capabilities facilitate the use of highly
distributed web-based resources — such as envirtahmata and services — in the solution of complex
problems being addressed by many individuals agdmizations distributed across many organizations
and nations?

These questions are critical to the notion of ay@idnformation Space in Europe for the Environment
(SISE), an important effort on the part of the Bugan Commission to harmonize and facilitate
environmental decision-making. The vision of SI®guires seamless access to environmental resources,
including data, models and services. But theseuress themselves also have the potential for séenant
content that is related to the viewer of the reseur

Consider a simple example. A restaurant aficionadight find a reference to a particular ltalian
restaurant and, having been pleased by the chefisrgus use of garlic, might annotate this restaura



favourably. This will be useful when this particutaistomer is choosing a restaurant for a futunaeti.
But it might also be useful for another user whemsitive to garlic, would choose to avoid this aesant
because of this very same characteristic.

One could imagine a very similar situation occugriwithin the context of environmental data and
services. A particular data set, for example, mayvhluable for some applications because of a
characteristic that, for other applications, resdemappropriate.

Environmental data and models are generally vependent on the conditions of their capture or
generation, respectively. Rarely would an astutdrenmental manager base a decision on a data set
without understanding the conditions under which data were obtained, in order to ensure that those
conditions were consonant with the decision probd¢imand. Similarly, the use of modelling resulissim

be conditioned on the consistency between the gsttam made in the model with those in the question
being decided.

In order to achieve the objectives of SISE, it vii# necessary to find a way to capture and report
“auxiliary semantics” associated with data and isess discoverable on the web. These auxiliary
semantics would, in general, be independent ofbotigénal author of the data or service, and woudd b
understood to be subjective, at least to the exteritthey represent the interpretation of a vieofathe
resource, as opposed to the generator of the @sour

2 Requirements of SISE

As described by Febitek and Pillmann [1] and the Inspire Forum [2], tencept of theSingle
Information Space in Europe for the Environment (SSE) was introduced in the European
Commission’s Framework Programme 7 (FP7) in assodian with objective ICT-2007.6.3: ICT for
Environmental Management and Energy Efficiency. Téetral idea is to support real-time connectivity
to and seamless search of multiple environmentaburees, across borders and disciplines, with
facilitated data acquisition and sharing, alondhvgiérvice chaining on the web. Several workshopg we
conducted.

As reported by O'Flaherty [3], following an Exp&ronsultation Workshop in Brussels in February of
2008, the central requirement of the SISE will beehable technical interoperability, driven by they
trends:

1. Complexity Management: requiring a holistic apptgaanulti-disciplinary research, and an
infrastructure accessible to all disciplines, comities and actors.

2. Environmental Legislation in Europe: driving highegquirements for common environmental
monitoring and reporting.”

Six dimensions of SISE were identified at this vabrip:

1. User Dimension: Actor centric and adaptable toetkgectations and needs of many types of users.

2. Content Dimension: A global information space inithg models, knowledge, services and tools.

3.Data Dimension: Fusing multiple heterogeneous smjrcsensors, platforms, networks and
visualisations.

. Modelling & Decision Support Dimension: Involvingsttibuted virtual teams and communities

.Information and Service Dimension: Stable and seamultilingual services, using semantically
enhancedad hocon-demand service chaining on the web.

. Other SISE Dimensions: Including standardisatidinice/privacy, data policy, IPR and liability

(G201
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The assembled experts agreed about the followingrifsation of topics for future research and
innovation actions on the SISE:

These dimensions and priorities lead naturallyames high-level requirements of SISE, which may be
briefly summarised as follows:

» Support the discovery of relevant resources

» Facilitate integration of and seamless accesststaurces residing on a standard based infrastauct
(such as those provided by SANY or ORCHESTRA)

» Support repositories (e.g. databases, caches,tonies) for quality controlled and securely managed
resources and their results

 Incorporate integrated security in order to controtess to resources (e.g. data sources, catalogues
whether one’s own or third party resources)

» Preserve the possibility to publish results onvileb for public access

» Provide easy to use tools and user-friendly sesvimed interfaces, e.g. access control, workflow
management, delivery management, visualisatiom, eetraction, and administration, embedded in the
users’ semantic context.

The deployment of a Single Information Space ferEmvironment in Europe is inhibited by the laclaof
mechanism allowing data and service users to peowddnotations that would add value to these
resources. A middleware infrastructure is needdil this gap between environmental resources emd
users. This framework needs to facilitate the difele utility of environmental information from its
collection and persistent storage to its discowmrg purpose-oriented exploitation. Such a goallman
achieved through coherent, transparent, efficientt eontext dependent (e.g. semantically enhanced)
discovery mechanisms, pre-processing services tthaslate meaning and structure of information,
accompanied by services or information items (daja) tailored to end-user needs, and explanatory
facilities.

TaToo’s open approach to this need allows it totrdmute not only to a single European Information
Space for Europe, but also to the requirementdafisg information as expressed in the requiremeits
the SEIS (Shared Environmental Information System).

3 Needs, Gaps & Objectives of TaToo

Given the objectives and requirements of SISE,earibed in Section 2, the TaToo project targets on
major objective:

To contribute to the elimination of obstacles isadivery as well as the context-sensitive interficeta
and use of environmental resources within SISE éyelbping easy to use tools within a semantic
framework for discovery, access, and interpretaiicen multilingual and multi-domain context.

This objective was approached first by conductimp heeds & gaps analyses to identify the most
pressing issues regarding the enhancement of thetation and discovery process of environmental
resources (i.e. data and services). Users werel aghieh types of environmental resources are inamort

to them (e.g. geospatial data, structured raw diate, series, etc.); for which purposes the usedsghe
discovered resources (e.g. input data for modkts), the user currently searches for relevant ressur
(e.g. search engines, data catalogues, etc.); amddiscovered resources can currently be accessed
(downloads, web services, etc.).
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Users are mostly interested in various types o dahging from time series data to data aggregated
reports or documents, as well as software and mmttieal models. Common to most types of data
requested is that they should be related to a fapeggographical location. Users particularly want
additional meta-information that helps them to assehether a resource is usable for their clearly
defined purpose. This includes, for example,

information about the quality of the data,

how data were collected, and by whom,

whether and which interpolation methods were adpbad
the applicability of models and algorithms to ataierdomain.

Thus, one of the crucial features of TaToo is thiditg to provide appropriate and rich semantic anet
information about a resource during the discoveogegss.

Regarding the discovery of environmental resouroesst users rely on classical search engines but
would prefer a solution that combines the usabdityl simplicity of search engines with the powed an
advanced features of semantic discovery. The mmsinon problems that need to be addressed are
related to low precision of the results, because gbarch results are often cluttered with too many
irrelevant or unsuitable resources. Another issuat resources exposed through services (incpkati
OGC services) often cannot be found by classicaitcbeengines. Users would also like to be able to
perform discovery that takes their context (e.geruywxofiles, user relationships, user locationraea
history, etc.) into account in order to improveulesor to discover new relevant resources. Funtbee,
they want to be able to search for links betweéated topics, e.g. for data that are availablgtHersame
spatio-temporal scope and pertain to two differdr@matic domains (e.g. distribution of persistent
organic pollutants and cancer incidence statistics)

Regarding the different means to tag resource®, wiew, alter and evaluate tags attached withuness,
users raised the concern that multiple tags forstiree meaning could emerge. They recommended that
TaToo take standardised thesauri and dictionamtesaccount and provide a mechanism to propose new
tags that can be added to existing ontologies.

Most users would use a portal as the main systém paint, but integration of TaToo functionalityity
their current systems is also a topic of greatr@ste Therefore, they appreciated the possibility o
accessing the TaToo framework through public seriterfaces in order to create their own custom
clients.

Concerning the question of whether and how thesuseuld be willing to use and contribute to TaToo,
the vast majority indicated that they would likeuse TaToo to search for and interpret environnhenta
resources. Users also requested tools to enabie tthéag resources in a manner specifically reléved
their field of expertise in order to improve thesalbvery of environmental resources in general.
Furthermore, the ability to easily register thewnoresources and to harvest an initial set of meta-
information during a (semi-) automatic registratmocess is a highly desired feature.

4 The TaToo Architecture

TaToo's primary aim is to provide the functionalttydiscover and tag resources with metadata iarord
to improve future discovery through the informatienrichment process described above. In order to
offer this kind of functionality, the TaToo framerkohas to include a set of system components (en th
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server side) providing the implementation of thectionality, and a set of user components (on lieatc
side) helping the end users interact with the coraponents through graphical user interfaces (¢)l)

In the context of the TaToo objectives stated mnesfy, the TaToo architecture must incorporate a
number of properties and principles, such as theseeof existing software wherever possible, ireotd
avoid wasted development effort, and the use dd-dand interface-related standards from the retevan
communities, where appropriate, to assure searimésgration into existing infrastructures. Moreqver
TaToo must provide easy to use GUI clients foffall oo functions to a wide range of users, and pievi
well-defined interfaces (e.g. APIs and standardieedd service interfaces) allowing third parties to
embed TaToo functionality in their own applications

The TaToo Framework Architecture has to consider fzilities for data and information discovery,
visualisation, and evaluation/validation, as welltagging/annotation by humans and the harvesting o
meta-information about resources by (semi-) autethptocesses.

A coherent architectural design approach, espgcialthe context of SISE and the TaToo objectives
stated in Section 2, demands careful consideraifonrucial functional requirements as well as the
adoption of well-proven architectural design praged which result in service oriented architecttines
meet essential architectural properties like opssnimteroperability, extensibility, flexibility @nloose
coupling. For this reason, the conceptual foundatiof the TaToo architecture follow an evolutionary
approach based on experience from former infrastrecprojects and sound procedures already
established in ORCHESTRA [5] and SANY [6]. Among thredominant procedures which are applied in
the architectural design and specification of tledo framework are the separation of concerns, the
logical grouping of functionalities, the specificat of open and standards based interfaces, the
introduction of an implementation independent layard the establishment of a domain-independent
generic infrastructure. This ultimately leads tonaulti-tier architecture composed of interacting
components, which is not influenced by implemeataspecific restrictions, technological choicesaor
specific thematic domain.

When talking about conceptual foundations of thehiéecture, one has to also consider supporting
elements like guidelines, templates and tools liefp architects and developers to specify and devel
their components and domain ontologies in a stradtumethodical and consistent manner. In thistspir
the TaToo architecture doesn't only specify the daTframework, but it also provides both the
methodology and the tools to effectively facilitatee initial architectural specification as well e
further extensibility of the TaToo framework, inding the support for arbitrary thematic domains.

12



TaToo Framework Architecture

Functional Purview

Core Semantic Component
Use-Cases Concepts Descriptions

Functional Component Specifications

Implementation Purview

Implementation Specifications Semantic Resource Model

Fig. 1: TaToo Framework Architecture

Extensibility is a key feature for TaToo, sincealfows third parties to register their own resogréer
semantic annotation, to plug in their own domaitolmgies and to contribute to the TaToo framework
itself with their own specialised client applicat®oand semantic tagging and discovery servicess,The
TaToo community will greatly benefit from the framark’s open nature. The TaToo architecture
consists of an implementation independent FunctiBoaview and an Implementation Purview (Figure
1). Implementation independence at the architedawel leads to a more sustainable architectureisha
not vulnerable to technology changes in the futamd it is thus able to accommodate changes in
technology without changing the architecture itsElfis is especially important because TaToo irdend
make use of existing solutions, such as widely sstbpemantic frameworks like Sesame and Jena.

The Functional Purview therefore introduces an @m@ntation independent layer that is mapped to a
concrete implementation platform, resulting in ference implementation of the TaToo framework. At
first, the Functional Purview specifies the conoaptfoundations of the architecture, including the
definition of the architectural design processdakd by its objectives and structural elementsréTaad
Building Blocks). It also explains the consideraand decisions that resulted in the chosen anthiial
definition process, which follows widely acceptednpiples of software architecture. Additionally, i
establishes the conceptual principles for discovang tagging in TaToo as well as an ontology
framework that allows the production of formal, saically enhanced resource descriptions. Findlly,
provides the actual implementation independentifipation of the TaToo framework consisting of the
descriptions and functional specifications of aliTbo components, and an illustration of their basic
interactions with the help of a set of core useesas

The Implementation Purview complements the Funatidturview in the areas of implementation and
technology. The focus of the Implementation Purvies on how a certain component is realised in
detail, the formal specification of the componenitéerfaces and information exchanged, and the
specification of a Minimum Environmental Resourceddl (MERM).

The elements of architectural design that defimeaberall structure of the TaToo Framework aresTier
and Building Blocks. Tiers logically separate geheoncerns, like presentation and business ledide
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Building Blocks and the components defined theskiare a common set of properties and organise and
group more concrete functionalities.

The specification process in service-oriented &echires often stops at the service interface |eMat
TaToo architecture goes one step further by speagifthe functionalities of client components and
underlying business logic components in additionthle publicly visible functionality of the system
exposed through the interfaces and operationsreices.

Therefore, Figure 2, which shows only Building Begillustrates some essential components and the
most important information flows. The TaToo framelarchitecture is designed as an n-tier architectu
that currently consists of the following 4 tiers:

1. The Presentation Tier, which is concerned with irgeraction and the presentation and aggregafion o
information.

2. The Service Tier decoupling the Business Tier arebéhtation Tier, as well as serving as a layer to
enforce interoperability through the provision dflidefined and self-describing service interfaces.

3. The Business Tier, which is responsible for theecfunctionality (business logic) of the TaToo
System.

4. The Data Tier, which is concerned with the storafjsemantically enriched information, and other
data (registered resources to be harvested, ustn'sation, etc.).
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Fig. 2: TaToo Framework Architecture Tiers andl&inig Blocks

Besides the tiers, the second elements of architdotlesign are the Building Blocks (Figure 3). The
architecture is composed of two main high levell@og Blocks: the User Components Building Block
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and the System Components Building Block. The @Wmnponents Building Block is composed of User
Components (also called TaToo Tools), such as tiggghd discovery tools, with a graphical user
interface that supports the interaction with a homser.

TaToo Framework Architecture Building Blocks

System Components

User

Components TaToo TaToo

Public Services

Fig. 3: TaToo Framework Architecture Building Bksc

The System Components Building Block is furtheraeposed into the Public Services Building Block
and the Core Components Building Block. The PuBkevices Building Block is composed of Public
Services, like tagging and discovery services, twhégpose TaToo functionality to User Components
through well defined (specified) interfaces. The€Gomponents Building Block provides the business
logic, data and meta-information management, theislating complex semantic procedures from the rest
of the system. These components are only accessethbr System Components and by the TaToo
Public Services. Consequently, interoperabilitiess of a concern and the System Components may, bu
need not, be accessible over standardised weltsénterface.

5 TaToo Architecture — Added Value for SISE

TaToo is very ambitious in its goal of providingded value to the domain of discovery and annotaifon
environmental resources. TaToo provides the ap@@pmeans to create easy to use discovery
mechanisms and tools, and facilitates discovery wach iterative tagging cycle. Discovery becomes
more precise and information quality and valueiacesased.

TaToo mitigates the burden of creating ‘meaningfui.e. semantically enhanced — meta-information by
preparing the ground for information enrichmenttef discovered resources. One of TaToo’s bengfits i
that when handling a resource with a known semaatitext TaToo supports users in their effort td ad
annotations and ranking information (e.g. accordangnportance, quality, uncertainty, etc.).

More concretely, TaToo delivers tools facilitatidigcovery of environmental resources through the us
of underlying semantic structures. It provides oppecifications of semantic discovery frameworkd an
tools and substantially contributes to the fulfimhef the requirements of SISE. TaToo provides lalipu
Service tier to deal with arbitrary resources andparticular with resources that are based on open
standards. TaToo’s ability to deal with a varietyotologies in a multilingual context, dependingtbe
current discovery strategy, strives to overcomd-Wwabwn problems in this area.

Due to the iterative improvement and enhancemeitestriptive information through TaToo’s tagging
cycles, supported by an intelligent tagging procéssision support quality increases significantly.
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Going back to the SISE imperatives identified irct®m 2, we can explicitly state the manner in viahic
TaToo supports fulfilment of each of these impeesi

Regarding the six dimensions of SISE:
1. User Dimension: Actor centric and adaptable to tegpectations and needs of many types of users.

The TaToo architecture deals with this dimensiontechnical as well as functional levels. On the
technical level the TaToo architecture foresees camponents including a portal that can be tailde
different user types, and specific user-centrientliapplications that can use the public serviterface

of the public services (such as tagging and disgdvé©n the functional level the TaToo architecture
establishes no restrictions on the type of ressufoe which TaToo functionality is offered, thus
supporting the needs of many types of users.

2. Content Dimension: A global information space inaing models, knowledge, services and tools.

The TaToo architecture is open to easy integrabonew services, tools, knowledge, or any kind of
resources.

3.Data Dimension: Fusing multiple heterogeneous soas; sensors, platforms, networks and
visualisations.

Any kind of resource coming from any kind of souozm be the object of TaToo functionality (tagging,
discovery, evaluation, etc.).

4. Modelling & Decision Support Dimension: Involvingistributed virtual teams and communities

TaToo supports decision-making by offering the sieci maker valuable meta-information of different
kinds (e.g. “rating information”, evaluation infoation about resources of different types) introdulog
other users, thus supporting community building.

5. Information and Service Dimension: Stable and seeumultilingual services, using semantically
enhanced, ad hoc on-demand service chaining onreb.

The TaToo architecture anticipates a set of pubdivices designed according to standards or best
practises with standardized security measures. S@mmeta-information supports the use of these
services.

6. Other SISE Dimensions: Including standardisationttécs/privacy, data policy, IPR and liability
The TaToo architecture calls for the use of stashd@proaches wherever possible.

Regarding the technical requirements of SISE:

» Support the discovery of relevant resources

The TaToo architecture offers a public discovenyise making use of different kind of semantic meta
information.

» Facilitate integration of and seamless access totadaources residing on a standard based
infrastructure (such as those provided by SANY cROHESTRA)

TaToo offers meta-information about resources lilkeda sources, including information about access
procedures and semantic meta-information abougalsility of the use of a data source in a given
situation.
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» Support repositories (e.g. databases, caches, itors) for quality controlled and securely
managed resources and their results

TaToo doesn't directly support repositories, butsitpports the discoverability and usability of
repositories by offering corresponding meta-infaiiora

* Incorporate integrated security in order to contrakccess to resources (e.g. data sources, catalogues
whether one’s own or third party resources)

The TaToo architecture provides security measuwesdcess by the public to meta-information about
resources and TaToo services, but TaToo does nettlgi support security concerning the resources
themselves. Nevertheless, meta-information abouwesmurce offered by TaToo can include meta-
information concerning access control for a reseurc

» Preserve the possibility to publish results on thieb for public access

The TaToo architecture supports the discoverabditypublished results as well as meta-information
about them (e.g. concerning their usability foiveeg purpose).

» Provide easy to use tools and user-friendly sersiemd interfaces, e.g. access control, workflow
management, delivery management, visualisation,adaktraction, and administration, embedded in
the users’ semantic context.

The TaToo architecture foresees different kindsusér components offering user-friendly access to
TaToo functionality, such as a portal, or publiove®es to be accessed by user-centric client aqujabias.

6 Generalization and future research

In this paper we have introduced an architecture tfee semantic enhancement of web-based
environmental resources that serves to enhancdisheverability and usability of these resourcetwi
semantic technologies in the context of the visidna Single Information Space in Europe for the
Environment (SISE). The architecture is built upeidely accepted architectural design principles and
addresses in its first iteration the core functiities, tools and concepts necessary to leveraggistc
discovery and annotation of resources in a multhaio context.

Future work on this architecture will take into agnt further research and innovation on SISE anid wi
be engaged in activities to:

» continuously enhance existing services and toalsidentify new services and tools according to user
needs

» develop an integrated user context managementamads control concept incorporating the Friend of
a Friend FOAF vocabulary and the OpenID standardégentralized authentication.

» update TaToo’s environmental resource model andattjacent ontology framework in order to
leverage domain ontologies development and prostighport for cross-domain mappings

» invent new discovery strategies to improve contexére and domain-oriented discovery

» develop a common model that allows inference witlologies in different languages, in order to
support multilingual tagging and discovery

» adopt the so-called linked data approach for tineasg¢ic web [7] in order to enable TaToo to join the
ever-growing linked data community, and thus tceascand discover semantically annotated resources
on a global scale
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Abstract

This paper contains the detailed scenario definitifior case 3 in Tatoo project, which is the
anthropogenic impact and the influence of glob@&hete change on this impact. The purpose of ibis t
give the overview of the scenario (background, abjes, and available tools), the definition of ngse
who will use the TaToo tools, describe the possibiecases, and to provide with the mock ups.

Abstrakt

Tento gispevek obsahuje detailni popisipadové studie®. 3 projektu TaToo. Takorjpadova studie
nese nazev Antropogenni dopad a vliv globalniaghadtickych zen na tento dopad. Zafrem prispevku
je podrobr@ predstavit tento fipadovy validéni scéné a to \etr¢ pripadi uziti a navrii modef:
uzivatelskych rozhrani.

Keywords
TaToo, semantic web, POPs, Stockholm ConventioM&ES, SVOD, Aanthropogenic impact, Global
climate change.

Kli ¢ova slova
TaToo, Semanticky web, POPs, Stockholmska konveBENASIS, SVOD, Anthropogenni dopad,
Globalni klimatické zrény.

1 Introduction

This paper describes how the Validation Scenarimapped onto the TaToo Framework Architecture.
This includes a description of the architecturahetnts which will be used to implement the Valioati
Scenario as well as descriptions and specificatafnsew validation scenario specific componentg tha
have to be implemented by the Validation Scenasifi

The mappings refer to the TaToo Components as etifin Deliverable D3.1.2. - Semantic Service
Environment and Framework Architecture V2 [11] ahd use cases defined in Deliverable D5.1.6 -
Refined Scenario Definition — Case 3 — V2 [12]. lEaab-section starts with the technical descriptibn
the component (taken over from D3.1.2). The re$pedechnical description is followed by a short
discussion of the component's relevance for thecases of Validation Scenario.

2 TaToo Framework Components

This section lists the TaToo Framework Componehtt fare used in the implementation of the
Validation Scenario. Those components have beerifigueby WP3 — Specification and are implemented
by WP4 — Implementation.
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2.1 TaToo Web Portal

Since the TaToo Web Portal is the main entrancatpioir all applications and data sources to be
described in the TaToo repository, it is also thi&yepoint for discovering and tagging resourcdsvant
for the Validation Scenario.

Therefore it is used in the following use case§, [[12], [13]:

e UC2 (Generic discoveny will be using the TaToo's semantic, syntactic and
geographic search facilities to find relevant r@ses concerning the entered search
strings (Google like interface).

« UC3 (Persistent organic pollutant resource discoyemnyill be using TaToo's
semantic, syntactic and geographic search fasilitdind POP's related sources. This
search portlet will be adapted to enable enterele¢y POP's specific search criteria.

* UC4 Oncological resource discoverwill be using TaToo's semantic, syntactic and
geographic search facilities to find cancer's eglatources. This search portlet will be
adapted to enable entered (select) cancer's spsedrch criteria.

Moreover, it is also used to host the MU SpecialiZagging Portlet (see section 3.1).

2.2 Simple Search Portlet

The Simple Search Portlet is used to discover ressuelevant for the validation scenario. It isdifn
the following use cases [12], [13]:

* UC2 (Generic discoveiywill be using the TaToo's semantic, syntactic gadgraphic search
facilities to find relevant resources.

e UC3 (Persistent organic pollutant resource discoyewill be using TaToo's semantic,
syntactic and geographic search facilities to ff@dP's related sources. The Simple Search
Portlet will be adapted to enable entered (seRCiP's specific search criteria (use of domain
topics).

« UC4 (Oncological resource discoverywill be using TaToo's semantic, syntactic and
geographic search facilities to find cancer's eglatources. The Simple Search Portlet will be
adapted to enable entered (select) cancer's gpeedich criteria (use of domain topics).

2.3 Hierarchical Search Portlet

The Hierarchical Search Portlet is used in U@8r§istent organic pollutant resource discoyeand
UC4 (Oncological resource discovaryo allow the user to navigate through a hierarohy?OPs and
ontological resources.

2.4 Faceted Results Portlet

The Faceted Results Portlet will be relevant for2UGeneric discovefy UC3 Persistent organic
pollutant resource discoveryand UC4 QOncological resource discoveryThese use cases provide the
searching for data sources and return the lisbohd resources. The TaToo's Faceted Results Portlet
should enable for users to view the results, inex-friendly manner, and to interact with them.
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The Faceted Results Portlet addresses also pattigle (Compare discovered resourgewhich should
enable the user to compare discovered resourcesinietmation.

2.5 Evaluation Portlet

The Evaluation Portlet will be used in UCBefine discovered resource uncertajnity order to enable
the user to evaluate the meta-information (resodesgriptions and annotations) of concrete ressuite
should enable the user (domain expert) to defiraitgicriteria of resources to add their opinioroab
the quality of concrete data source.

2.6 Discovery Service

The Discovery Service will be used in UCDigcover resources with existing toplby the
SVOD/GENASIS Discovery Component (see section 3T2e specialised Discovery component will
directly communicate with the public Discovery Seevto access discovery and results presentation
functionality provided by the TaToo Framework.

2.7 SPARQL Query Portlet

UC1 (Discover resources with existing tophsill make query into the TaToo Repository. Hencés
sending SPARQL queries to the Repository in orderdtrieve additional information on relevant
resources.

3 Validation Scenario Components

This section provides description of TaToo Compésdn be developed by the Validation Scenario
itself. These component descriptions provide afhlwierview on the purpose and capabilities of the
respective Validation Scenario Component and acthasbasis for implementation. They have been
provided according to the component descriptionptate defined section 3.6.1 of D3.1.2. - Semantic
Service Environment and Framework Architecture Y]]

3.1 MU Specialized Tagging Portlet

Name MU Specialized Tagging Port
Categor User Component / MU Tagging Por
Type Tagging Tool with GU
Standarc New TaToo Compone
Specifications Java Portlet Specifications: JSR 168 and JSR 286
Technical anc -  TR.PORTAL.00C- Web Porte
Functional - TR.VISUAL.030 - Tagging User Interface
Requirements - TR.TAGGING.000 - Tagging means
- TR.TAGGING.050 - Tagging Client
- TR.TAGGING.060 - Semantic Tags
-  TR.TAGGING.070 - Storing of Tags
- TR.TAGGING.080 - Ontology supported tagging
-  TR.TAGGING.090 - Sharing of tags (TaToos)
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Descriptiot

The MU Specialized Tagging Portleis part of the TaToo Web Portal a
provides domain specific tagging functionality teetusers of the SVOD a
GENSIS Portals.

In contrast to the Generic Tagging Portlet, whicipports a variety of met
information schemas at the expense of a very hasgc interface and limiteg
functionality, the MU Specialized Tagging Portletdesigned for annotating

nd

q-
d
a

specific set of domain-related resource types VRtBPs and cancer related

concepts from the Domain Ontology of the validatl®cenario. The resourc
types as well as sources for interesting resoutsare of primary interest f
the Validation Scenario inlcude:

*  NOR Database

* IARC - GLOBOCAN DB

* Epidemiology DB

* Research papers with URIs

* POPs (reports,...) must be structured, support meede
* Web resources

This shall guide and help the TaToo users from Mas&niversity (users o
SVOD and GENASIS portals) to properly annotate ueses from their scientifi
domain. In particular, the selectable concepts talen from the Masary
University domain ontology.

es
DI

=3

=0

Interactions an
Information
exchanged

The MU Specialized Tagging Portlet interawith the Tagging Service.
exchanges the following information with the Tagg®ervice:
- MERM, Bridge and MU Domain Ontologies (OWL)

- Resource meta-information (according to MERM)

- Annotations (including selected terms from the MUonfzin
Ontology)

- User context information (to associate an annatatiith a user)

- User locale (to store and present annotations énldhguage of th
user)

D

Example
usage

The user is forced to select for a determined ptgpehich is fixed, ¢
correspondent class instance of the MU Domain ©gtolFor instance, the
“Compound” label corresponds to the property “isAfiand the values are
exclusively instances of the ontology class “ComquSufrom the Masaryk
University persistent organic pollutants (POP) dioneeatology, or “Type of
Record” is bound to the property “typeOfRecord” dinel values are instances ¢
the ontology class “Epidemiological Measures”, fritta Masaryk University

=

Cancer domain ontology.
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Comment An early prototype of the MU Specialized Taggingtit is already availabl
(see Fig. 4). It will be adapted to the changesupahtes to MU Domain
Ontology and customised according of the needsefisers.

MUTaggingPortlet »
 Resources r— Tagaging
e Hikil Respiree Age Select a Value [=]
hitp:/Awww.ncbi nim.nih gow/pubmedhealth/PMH0O002267/ - Gender SelectaValue B
http./fen.wikipedia.org/wikilCancer
hitpi/fen.wikipedia.org/wiki/Cvary_cancer
http-/Awww tatoo-fp7 euftatooweb/ Compound Select a Value E|
Diagnose Select aValue [=]
Type of Record Select a Value [=]
Retrieve Tags Matrix Select aValue =
 Tag details
URI Property value Tagging List
Clear Tag

’— Status

Fig. 4: MU Specialized Tagging Portlet (early ptgpe)

Although the MU Specialized Tagging Portlet is sfieally required for uses cases UCBefsistent
organic pollutant resource discovérgnd UC4 QOncological resource discoveryit can in principle also
be used in all other use cases to tag ontologimhPDPs related resources.
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% Tagging Portlet Tagging Service

Actor
1: Add Resource URI

T———

1.1: gethnnotationOfResource
1.2 ListAnnotation

2: Remawve Annotation

2.1: removednnotation

F———1

2.2 response

'E: ________________

3: Add Resource URI

4: Select Annotation

—————

4.1 addAnnotations ToResource

4.2 response

{': _______________

Fig. 5: Sequence diagram of MU Specialized Tagioglet

The Fig. 5 describes the sequence diagram of Mti8lped Tagging Portlet. This portlet is used for
tagging of particular resources. The user haveéaif/ the URI of resource (actidmnd 3 Add Resource
URI) and after then he can display list of annotatiohthis resource (URI) already contained in TaToo
repository and can modify these annotations. Negt action what can user do is add a new annotations
on concrete resource (actidnl addAnnotationToResourcdlhe Fig.6 describes deployment of used
components.

Liferay Portal TaToo Portal

<<component==> g <<component=> E
Tagging Portlat Tagging Web Service

getAnnotation ’f

gatAnno‘la‘l}oﬁOmeoa
-
Ramcwhmo‘la‘lm
Vs

addAmoh‘l}'onToRmm

removeAnnotation

addAnnotation

Fig. 6: Deployment of MU Specialized Tagging Pdrtle
3.2 SVOD/GENASIS Discovery Component

Name SVOD/GENASIS Discovery Compone
Categor User Compone!
Type PHP Componel
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Standarc
Specifications

New TaToo Compone

Technical anc
Functional
Requirements

-  TR.DISCOVERY.01(- Discovery strategit

-  TR.DISCOVERY.090 - Multilingual search

- TR.VISUAL.000 - Search & Discovery User Interface

- TR.VISUAL.000 - Search & Discovery User Interface

- TR.VISUAL.010 - Action (Resource) Controls in Apgdition GUI
- TR.VISUAL.020 - Resource Description Presentation

- TR.ACCESS.000 - Access to stored meta-information

-  TR.REPR.010 - Results analysis support

Descriptiot

The SVOD/GENASIS Discovery Component acts [2],d6]a Web Client of th
TaToo Discovery Service. It is also able to disglag/ retrieved information in a
appropriate manner.

In contrast to the generic simple Search Portldttha Results Presentation
Portlet, the SVOD/GENASIS Discovery Component isigeed to discover and
visualise POPs and Cancer related resources asdstfocussed on a set of
predefined topics from the MU Domain Ontology.

The SVOD/GENASIS Discovery Component is not implated as a Portlet tha
can be hosted in the TaToo Web Portal but as iateairt of the SVOD and
GENASIS portals.

Interactions an
Information
exchanged

The SVOD/GENASIS Discovery Component interacts il SVOD anc
GENASIS portals. The relevant information (e.g. gumarameters) needed for
discovery can be already entered via the web iterbf the SVOD/GENASIS
portals during an analysis and can be submittéldetd@aToo Discovery Service.
The SVOD/GENASIS Discovery Component interactshfeintnore with the
Discovery Service. It asks the Discovery Serviaelie MU Domain Ontology
sends the search terms (chosen from the ontologigtDiscovery Service. It
receives search results from the Discovery Seimitike form of URIs of
matching resources along with some meta-informati&sctribing the resource.

Example
usage

The user of the SVOD portal does not only wantaliscy time trends of th
Czech Republic, but also to discover informatioowtother countries. Therefol
the already selected domain information from SV@bhsas: diagnosis - C50,
D05, gender - female, cancer name - breast catwedare be used to trigger a
TaToo discovery. Thanks to the embedded SVOD/GEISAXbcovery
Component, the results of the discovery can bdaiied directly in SVOD porta
the user does not have to switch to the TaToo Porta

Comment

A very early proo-of-concept implementation (“TaToo Button”) of t
SVOD/GENASIS Discovery Component is already avéddBhyba! Nenalezen
zdroj odkazi.).
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Patient group selection @
Sex, age Area Period
Stage TNM classification Other parameters

Other analyses for selected diagnose and group of parfenrs@
(£

C58,D085 - Breast tumnours, wonen

Time trend
- Incidence
—#-Mortality

ASRCW)

0 T T T T T T T
SEELSIFSEEEEE LSS é @?’
o o Oy
fnalused data: HCIncI=132787, NomorosHdzgs '“ ~ $§$§$§$€p 1/ svod .oz
T8 T @
Other outputs @
Change diagnose Analysis settings @ Data table Display report

Fig. 72 SVOD/GENASIS DiscoverComponent (proof-oéoncept prototyp:

The SVOD/GENASIS Discovery Component will be usedimty in UC1 Discover resources wit
existing tooly where TaToo's semantic, syntactic and geograpbarch facilities are used to fi
additional information avéable in the TaToo repository concerning the alyeaotered search criteria \
the web interface of SVOD or GENASIS web po

The SVOD/GENASIS Discovery Component is also retevior UC3 (Persistent organic pollute
resource discovery) and UC4 (Orogical resource discovery) since it is designedliscover anc
visualise POPs and Cancer related resou

Once the discovery of similar resources is impleiegiby the TaToo Framework (Discovery Servir
the SVOD/GENASIS Discovery Component can ale used in UC7Hind similar resource) and UC8
(Find related resourcgs

It could furthermore implement the resource visatlon and comparison functionality needed in |
(Compare discovered resour), and, in conjunction with the Evaluation Port{eee section 2.5), it
could be used in UCDfine discovered resource uncerta).
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Actor

1. Use analyse tools

1.1 Make analyse

1.1.1: getNumberOfRescurces

2! Get similar resources

2.1: getResources |

2.2 listResource

(‘% ________________

3.1: Evoke Rcsourlpe

3: Display selected resource

Fig. 8: Sequence diagram of Discovery Component

The Fig. 8 describe sequence diagram of SVOD/GESAS$covery component, where we illustrated,
that user at first processing analyses on SVOD/G&I$/portals and after then he decide to display all
similar resources from TaToo repository. This ewolte actior?.1. getResourceaction and is displayed
list of similar resources to user. User can geaitlelescription of concrete resource and evoke them
(display, download... depending of type of resouréetion 1.1.1 getNumberOfResources evoked
continuously during processing analyses, to giveidea to the user how many similar resources is
available in TaToo repository. The Fig. 9 descritbegloyment of used components.

Web Portal (SVDO/ GENASIS) TaToo Portal
<<Component>> g
Interactive analyses get Number of Similar Resources <<component>> E

Discovery Service

8
gmﬂumhak'ﬂmm

gel List of Similar Resounces f’
\_

o @ Canszoncs

SR> << artifact== D
Evoke Remote Resource

Fig. 9: Deployment of Discovery Component
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3.3 SVOD/GENASIS Harvester Connector

Name SVOD/GENASIS Harvester Connec
Categor TaToo Core Component (Harvester Conne
Type n/e

Standarc New TaTocComponer

Specifications SOAP, XML, RDF

Technical anc - TR.HARVEST.00C- Harvestin(
Functional

Requirements

-  TR.HARVEST.010 - Harvesting examples
- TR.META.020 - Extraction of meta-information
- TR.TAGGING.010 - Meta-information on third partysmurces

Descriptiot

The SVOD/GENASIS Harvester Connector is a componendloi@pof harvestin
resources from the SVOD and GENASIS systems. Typésaurce types that
harvested are for example Analysis and Researcbr®aphe SVOD/GENASIS
Harvester Connector will retrieve meta-informatadyout resources from the
SVOD and GENASIS data bases and automaticalptefdERM compliant
resource descriptions and annotations includiragicels to MU Domain
Ontology topics. Thus, the TaToo Knowledgebase bélenriched by resource
related to the Cancer and POPs domain.

A detailed description of the a data and data messwsed in the SVOD [6] an
GENASIS [2] portals can be found in chapter 5 of D& - Refined Scenario
Definition — Case 3 — V2 [10].

[72)

joN

Interactions an
Information
exchanged

The SVOD/GENASIS Harvester Connector is invokedhsyHarvester whic
manages the harvesting runs.

The SVOD/GENASIS Harvester Connector interacts wihSVOD and
GENASIS systems to retrieve information about resest It could either acces
to the SVOD/GENASIS data bases and web servicesttiiror it could gather
the required information from XML documents thatrevexported by the
administrator of SVOD and GENASIS.

The SVOD/GENASIS Harvester Connector interacts withSemantic
Repository to store the resource meta-informatimhthe respective
Annotations. Typically an API (e.g. Sesame) wikddo store the harvested
resources in the Semantic Repository.

Information exchanged between SVOD/GENASIS Harvestnector, the
SVOD and GENASIS systems as well as the Semamiasi®ry are resource
meta-information and annotations as defined byMB&M. The concrete
encoding of the meta-information depends on thdeampntation of the
connector.

Example
usage

The SVOD/GENASIS Harvester Ccector is invoked by the Harvester ¢
connects to the SVOD database. It queries the asgafior new “Analysis”
resources and selects the appropriate valueslomitloads an xml document
which contains updated resource descriptions.€l$ tise Sesame API to insert
the respective resources and annotations intodfied Knowledgebase.

Comment
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The SVOD/GENASIS Harvester Connector is relateduse cases UCHDEfine discovered resource
uncertainty, UC6 Compare discovered resourgedC7 ind similar resourcesand UC8 Find related
resourced The primary goal of the SVOD/GENASIS Harvestasn@ector is to populate the TaToo
Knowledgebase with resources offered by the VatidaScenario. These resources encompass for
example analysis and scientific reports generaiethb SVOD/GENASIS web portals. The harvested
resources of the Validation Scenario can then feee in the information enrichment process as # ha
been described in the use cased mentioned above.get

The SVOD/GENASIS Harvester Connector is furthermased in case study S¢gging multiple
SVOD/GENASIS resourdewhich has been described in D5.3.3 - Early Imgetation and Validation
Report - Case 3 - V1 [13]. The goal of this validatcase study is to increase the visibility of
SVOD/GENASIS resources by linking them with the daKnowledge Base.

Harvester Tagging
Service

A-:_t-::-r

I
|
|
|
1. Harvest Resources I

1.1: Create Annctations

1.2: addAnnotations ToResources

1.3: return

2! response

Fig. 10: Sequence diagram of Harvester Connector

The Fig. 8 describes the sequence diagram of Harv€onnector, where user at first lunch the ihitia
action1 Harvest Resourcegfter that the Harvester analyse SVOD/GENASISenir state of available
analyses and data sources and create list of aimmstdor these resources. After collecting them th
action1.2 addAnnotationToResourdssevoked to enhance the TaToo repository by thessurces. The
Fig. 11 describes deployment of used components.
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5VOD / GENASIS

<<component>> E
Wab Sarvices
Harvester Tool
<<component=> @
Harvestar I I L
ceysp >
Generate Annotations
TaToo Portal
<< oM ponent==> E
Tagging Web Service
add Annotations
r
addA I \' ToR

Fig. 11: Deployment of Harvester Connector
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Abstract

The fulfilment of established quotas for moving ywabiodegradable municipal waste (BMW) from
landfills to specialised treatment plants impliasge changes in waste management system in thd Czec
Republic, which, however, was not made yet. Duting last ten years no one municipal waste
incinerator have been built in the Czech Repulilicgas plants handle the amount of BMW in the order
of tenths of a percent of production and develogmémunicipal composting facilities continues only
very slowly.

Significantly faster and technically less complezhpossibility for BMW treatment is a constructioh
biogas plants that are already widely used in Eerogt hundreds of locations and the degree of
technological development achieved allows a routise in practice of the Czech waste management with
reasonable small payback period and it also stihtinues.

This paper discusses the economic model of cotistnu@and operation of biogas plant treating
biodegradable municipal waste that has been deeeldpr the real needs of the project in the Czech
Republic. The model is designed as an universallifterent sizes of catchment areas and biogastplan
and it allows due to own setting of input valuekenan evaluation of the various solutions of thetesy.

The prerequisite is integrated waste managemeriersysipproach in the region with up to 100 000
inhabitants and BMW flow connected to the biogastphmended by other facility (composting plant).
The main component of the paper is a pair of ecanomodels of functions of the integrated system and
especially the construction and operation of biogdants based on the technology of wet anaerobic
digestion.

Although the wet anaerobic digestion technologyictvlis in comparison with dry one technologically
more sophisticated and safer, is usually also tleenexpensive method of handling BMW, the model
shows that in the real economic conditions of taedd Republic in the event of a successful apditat
for grant support of the project can be achieved fayback period in the length of several years,
depending mainly on the waste market prices, pweltd the energy from renewable sources and use the
output digestate as a fertilizer.

Abstrakt

Naplreni stanovenych kvét pro odklon biologicky rozlda#bo komunalniho odpadu (BRKO) ze skladek
na specializovana Zi&eni pro nakladani s odpadyeupoklada rozsahlé zmy v systému nakladani s
odpady vCeské republice, k jejichz provedeni viak dosud 3led&hem poslednich deseti let nebyla
v Ceské republice postavena jedina spalovna komur@lpitpadu, bioplynové stanice zpracovavajici
komunalni odpady se pohybujirdadu desetin procenta zpracované produkce a rozeojukalnich
kompostaren se rozviji jen velice pomalym tempegmazw# rychlejSim a technologicky m&néracnym
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7eSenim pro zpracovani komunalniho biologicky ratd¥#ho odpadu je vystavba bioplynovych stanic,
které jiz v Evrop naSly uplaténi na stovkach lokalit a jejichz technologicky vydosahl stup#é
umozujiciho Zné vyuziti v praxieského odpadového hospést&i s pijatelnou dobou navratnosti
investic a navic stéle pokfaje.

Prispvek se zabyva ekonomickym modelem vystavby a prbiagptynové stanice na zpracovani BRKO,
ktery byl vyvinut proCeskou republiku v ramci vyzkumného projektu Vavde¥ige navrzen jako
univerzalni pro #izné velikosti spadové oblasti bioplynové stanicenaziuje pomoci vlastniho nastaveni
vstupnich hodnot provést hodnoceni jednotlivyeBeni. Pedpokladem je zavedeni integrovaného
systému nakladani s odpady (ISNO) v regionu oaatlikio 100 000 obyvatel se zaidin toku BRKO
do bioplynové stanice dopiné pipadre dalSim zéizenim (kompostarnou). Hlavest pispevku
popisuje vypdet nakladi na vystavbu a provoz bioplynovych stanic zaloZzema technologii mokré
anaerobni digesce.

Ackoli technologie mokré anaerobni digesce je versiol/s suchou digesci technologicky dokonalejsi a
bezpen¢jsi, je obvykle i drazsim #@pobem naklddani s BRKO. Model vSak ukazuje, Zelmyeh
ekonomickych podminkéaafieské republiky je vifpad® Gspdné zadosti o dotai podporu projektu
mozné doséhnout ndvratnosti7izeeni s touto technologiichem @kolika let samozjnmy v z4avislosti
zejména na cenach odpadového trhu, vykupu energmnavitelnych zdrdj a uplatréni vystupniho
digestatu jako hnojiva.

Keywords
Integrated waste management system, Economic mBaejas plant, Biodegradable municipal waste,
BMW.

Kli ¢ova slova
Integrovany systém nakladani s odpady, Ekonomicésgiet) Bioplynova stanice, biologicky rozlozitelny
komunalni odpad, BRKO.

1 Introduction

Like all countries of the European Union, the Cz&gpublic committed itself to gradually move away
from the storage of biodegradable waste in larsdfdl their material or energy recovery in specéaliz
waste treatment facilities. The exact formulatiminthis commitment addresses the landfill directive
(1999/31/EC) of 26 April 1999, which is reflectedthe Czech legislation in the form of regulatiorda
waste management plan (WMP), which sets, that llagesof biological municipal waste (BMW) in
municipal household waste (MW) should drop in 20@®nly 35 % compared to 1995, while it should
also drop to 75 % in 2010 and 50 % in 2013. Pradoaf MW in the Czech Republic was 3.3 million
tons in 2010 and the majority (more than 85 %)hif amount has been landfilled, although MW in the
Czech Republic contains almost 40 % of biodegradallste.

The reason for the moving the waste away from ilad$§ mainly to minimize the escape of greenhouse
gases from landfills, a restoration of a decreagumity of agricultural soils due to a lack of asypply
of quality organic fertilizers as well as energyldimancial potential hidden in a BMW.

Fulfilment of established quotas implies large s in waste management system in the Czech
Republic, which, however, was not made since thigyari the plan into force. During the last ten igea
no one municipal waste incinerator have been huilthe Czech Republic, biogas plants handle the
amount of BMW in the order of tenths of a perceftpooduction and development of municipal
composting facilities continues only very slowlynl® in the last few years comes a slight turn ia th
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state grant policy towards promoting the energpvecy of waste, but it is reasonable to assumetligat
launch of new incinerators is outlined first at #rel of the %' decade of the 2lcentury.

Significantly faster and technically less complézhpossibility for BMW treatment is a constructioh
biogas plants that are already widely used in Eeirap hundreds of locations and the degree of
technological development achieved allows a routsein practice of the Czech waste management with
reasonable small payback period and it also stiitioues.

An important element leading to the successful wano8on and operation of biogas plants is of ceurs
also ensure adequate feedstock, for which is neges® mix several components according to
requirements of the technology for at least in plagback period. This function should be performed
successfully by integrated waste management syisteiinin the area, which ensures a steady supply of
waste to the facility.

2 Cost economic model for the biogas plant

The cost economic model was originally developeddib types of biowaste treatment facilities, i.e.
compost and biogas plants, mechanical-biologiedtinent (MBT) and energy recovery plants (ERP)
and landfills. These particular models are simélad were introduced as variations of a generiditiaci
denoted F. The calculation of the price of one dbrwaste treated in a biogas plant is based on the
financial and economic analysis and financing mashfor the measuring of the efficiency of investinen
To assess the effectiveness of the investmentgsaictice used a lot of methods. For cost-benaétysis
recommends the methodology of the EU (2008) totheenet present value and internal rate of return.
For overall evaluation is used as a supplement thadeof simple and realistic payback period. It is
assumed that thdPV have to be positive at the time of return — tlsisuanption then determines the end
price for one ton of waste. Thus the basic idea twaset the maximum acceptable payback period of
investment for every considered facility.

Net present value NPV)

NPV is one of the most used methods for evaluatingefifectiveness of investments. It's a numeric
figure, found by subtracting the discounted valfiexpected costs of investment from its discounted
value of expected incomes [1], [2], [3].

For construction of the net present value is firstessary to introduce the conceptpodsent valug
which is defined as follows: Present Vall®/] increases over one year to a future vakM) depending
on the interest rate (for public sector discout rjy according to the formulgY = PV(1 + r). In then™

year is the future valueV given by the formula:

FV = PV (1+r)",
wheren is the number of years, during which time flows dférfrom the project.

The present value of all cash floR¥, resulting from the project over the life of a pelghroject is then
given by:

" CF
PV, = ! 1
S Frper (1)
where CF, is the cash flow in the ye#r
r is the discont rate;
t is time period from 1 ta;
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n is the lifetime of the project.

Net present valublPVis defined as the sum of the present value oféutash flows from the project and
cash flow in year zero:

" CF,
NPV =CF, + L_=CF, +PV=PV-I )
= @+r)

where NPV s the net present value of the project;
PV is the present value of the project;
I is the size of investment expenditure in periawze
CF, isthe cash flow resulting from the project in perizero (the size of capital expenditures);
CF  isthe cash flow resulting from the project in geFiodt;
r is the discount rate;
t is the time period from O ta.

The investment project can be considered acceptélhe criterion is satisfied, that the net prasealue
of the pointer is non-negative.

Internal rate of return (IRR)

IRR is defined as the amount of the discount rate lathwthe present value of income from the
considered alternative equals to the present vafueost of the considered alternative of the public
project. SimplyiRRis such a rate at whidiPV equals zero, i.dRR (searched discount rate) satisfies the
following equation:

n CF,
= + —t
0=CF, ; L+ RR) 3)
where IRR is internal rate of return;
CF, isthe cash flow resulting from the project in pdrizero (the size of capital expenditures);
CF,  isthe cash flow resulting from the project in gexiodt;
t is the time period from O ta;

n is the lifetime of the project.

While the net present value is based on the digcatm the concept dRRis based on looking for a
discount rate that satisfies the above equatian (3)

Payback period (PB)

PBis a traditional and frequently used method of eatibn of investments. Generally speaking, it is a
time at which the investment is repaid from casloines, which ensures. The result of the calculasion
the time that indicates after how long the investimeturns.

Investment can be considered as effective (acceptiélhe criterion that the payback period issles

equal to its lifetime of her while it is true, ththe lower is the value B, the more effective is the
investment. Thus, when comparing mutual investmérgsould be chosen that which has the lowest
value ofPB. In the case of undiscounted cash inflows, onalliéng about a simple payback period, in the
case of discounted cash income, about the reabg&yime.
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The economic model of the biogas plant

The model for the financial and economic analysas wompiled as a partly dynamic model environment
that is looking for ways to financial feasibility the considered project. Used inputs (cost aneémag
items) are argued in the next section of this paper

A necessary prerequisite of output clarity is th&raduction and unambiguous interpretation of the
assumptions of analysis. In this sense is postibéssume for the model of biogas plants in theeotir
conditions of the Czech Republic the following (bot unchangeable) values:

= the evaluation period of the operational phaséefiroject is 30 years;

= base financial discount rate used is 5 % for fir@ranalysis (FA), 5.5 % for EA;

= the model is based on constant prices of 2011 &dgusted for the effect of inflation);
» the income tax is 19 %;

= amounts are exclusive of VAT,

= the model uses a method for evaluating investtNét, IRRandPB (simple and real).

Inputs for financial analysis

Investment costs for the construction of biogasifglahould arise from a competitive basis. Therddsi
amount of the winning offer is further consideradhe calculation of financial analysis.

The calculation of the analysis assumes an obtiziinnvestment funds for the project, currently dee
used to finance the construction of biogas plamtgdcovery of municipal waste used subsidy from th
Operational Programme Environment (OPE).

Given the characteristics of typically available muipal BMW is there designed so-called wet

fermentation technology in the model, with mesdphiemperature range about 38 ° C, dry matter
content in the input material (waste) should bet kefhe range 18% to 36%. The total capacity ef th

plant in the model can be expected in the ordénadsands of tons / year of input material.

Financing

For financing the projects of municipal biogas pdatonstruction is designed the use of OPE. Depgndi
on whether the project involves other system eldmdike collection and sorting of BMW or
supplements already the existing collection systeoan be financed from the following priority axe

Priority axe 3 Sustainable use of energy sources.

Support area 3.1 Construction of new facilities aedovation of existing facilities to
increase use of renewable energy sources (RE®g#ir electricity and
combined heat and power.

Priority axe 4 Improving waste management and rethaf old environmental
burdens.
Support area 4.1 Improving waste management.

According to the rules for the OPE, projects of B% are included in the public support. This supp
is up to 40% subsidy of total eligible costs andafhe amount of CZK 50 million.

Calculation of operating costs
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Requirements for securing resources for operatimhraaintenance of the project result from the matur
of the project - municipal biogas plant.

Calculation of variable costs

Variable costs arising in relation to the implenagioin plan is mainly related to the operation of th
biogas plant itself. Cost items are calculateckiation with the planned capacity utilization fore unit
of waste treated as follows:

= There is considered in the calculation, that adl ghectricity produced will be sold and for the
own consumption of plant will be purchased eleittritom the net. Currently the price is 1.158
CZK / kWh (according to CR ER 5/2010 - Co3D rate).

= There is considered no subsidies from externalcesufor the operation. In the calculation it is
necessary to consider rinsing of the containeespdssible need for mixing water will be covered
using the liquids from the process.

= Given the choice of technology is all the watemnfrthe raw materials consumed in the process
and rainwater is drained into the water courssyatsewage charge is considered. With the cost
of possible wastewater - fugate, which would orédgnin the case of drying or evaporation in the
future, is considered in the cost of disposal gediate.

= Maintenance costs of cogeneration units should diesidered according to the technology
supplier price list, this parameter should be takémaccount already in the tender.

= Given that processed the input waste contains rditgpto the experience of other places in the
Republic and Austria, about 2% impurities (packggirsoil), it is also necessary to calculate the
cost of disposal of such waste.

= Costs of disposal of digestate are primarily thetgof transportation and dewatering. It is
appropriate to identify these process parametezsdperation with operators of similar facilities.

Calculation of fixed costs

The division into fixed and variable costs is basedrecommended methods for processing of the FA.
For this reason, a part of, from a financial pectipe, purely variable costs is included in thecaddtion

of fixed costs (some justification may provide &aéo keep the project results for a certain perogl a
number of employees as a fixed item). Fixed cdgis tnclude items related to routine maintenanek an
repairs, labor costs, insurance and other overbesis. Cost items are calculated as follows:

e The value of the maintenance and repairs iteml@ulzded primarily with a respect to ensuring
the operation of technological equipment of thenpldoased on data from the supplier. The
amount of costs is influenced by the fact, whatisarg and maintenance will be able to perform
operators of the plant.

» Labor costs are considered according to the numibeew jobs; for the plant with capacity of
about 10 000 t/year are considered two employees.

* The insurance is calculated due to the volume mdritial investments like the insurance of
buildings and technology.

» The cost of analysis and analysis (feedstock acohskary waste output: digestate).

* Overhead costs.
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Other costs are considered to be standard due teotbme of financial investments and the exterthef
waste treated.

Depreciations

Depreciation is the amount of wear that expreskesptoperty for a certain period. Because of the
depreciation represents a reduction of economicefiten(in terms of decrease in assets) it is an
accounting expense. Within the financial analysigsed to determine tax corporate income.

The depreciation period was set individually focleaf the building and technological object, white
linear depreciation is expected.

Calculation of incomes

Calculation of incomes is based primarily on revanfrom electricity sales, the revenues for pradss
waste and sale of heat. At this stage of the prigeot considered income from the sale of thélifzer
(digestate). Residual fertilizer is being considef@ use on agricultural land or for the rehaatlian of
landfills.

The calculation is performed with respect to therall capacity of the BPS and given the availabiit
input material.

Calculation of income from the sale of electricity

Tab. 1: Production of biogas from various typesvaste (m) per ton of biowaste

Type of waste Production of biogas
Grass 90 ni/t
BMW from separate collection 108 nilt
Wastes from canteens and restaurants 108 nift
Food waste and waste from the commercial network 2 @ift
Fats from oil catchers 230,4 nilt

Due to the expected diversity of materials in egihup is considered in the calculating the lowenitliof
biogas production (pessimistic version). E.g. conté the biogas from the grass is calculated an3f)
but from a fresh young grass, this value may b&oug20 ni/t. Also for a fat is calculated on the lower
end of 230.4 rit (it can range up to 900%1).

For the own power consumption is considered 7%bfogas plant technology (digesters, pumps) and
10% for the preparation and sorting of feedstoott digest ate treatment. In total it is calculatathw
17% complete own consumption of produced elegjricit

Municipal biogas plant is according to Decree 48R Coll. classified as a Category AF2 for which is
determined a price of the electricity suppliedhe grid in the amount of CZK 3.55 / kwWh and the amo
of green bonus of CZK 2.58 / kWh. According to fiiee decisions of the Energy Regulatory Office No.
5/2010 is set the maximum selling price of eledirim the amount of CZK 2.881 / kWh, but this rage
applied only for small consumption. All generatdelcticity will be sold and for own consumption the
electricity will be bought at a price 1.158 CZKWhk (according to CR ER 5/2010 - Co3D rate).
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There is considered a form of support due to pwehaices in the calculation. This is a consereativ
variant of the income calculation. Higher incomesuld be achieved by using a green bonus. The green
bonus is a premium to the market price of elegiricThe electricity generated would be sold to the
ultimate customer or merchant at the market patehe time the fair price for 1 kWh is CZK 1-1d0)d
moreover would also arise a claim for payment tgy rbgional distribution network operator, based on
the submitted statement of green bonus, i.e. wdeldconsidered a total possible income of about
CZK/kWh 4.55 to 5.05.

The main benefit of green bonus is that the manufac directly affects the revenues from electyicit
because he himself decides to whom and at what tirie electricity sells. It can be thus achievaghér
yields than in the case of the set purchase gficethe year 2011 is for biogas plants using "¢thezen
biomass fixed bonus at the value CZK/kWh 2.58.

In addition, the claim for payment of green borsugdlid also for electricity for own consumptioncept

the so-called technological own consumption. Tetdgical own consumption is defined as the energy
consumption for electricity generation in electsicproduction in the main production facility and
auxiliary operations that are directly related toduction, including the production itself, transf@mtion

or treatment of fuel, distribution losses, own agnption and losses in step-up transformers forlsupp
the distribution or transmission system.

Purchase prices and green bonuses are appliedyboouthe lifetime of the technology, in the case o
biogas plants for 15 years.

Calculation of income from the sale of heat

The model allows calculating the sale of excess toedeating of other buildings in the area, dejieg
on the location of the plant, including the podiipof use of technological heat.

Other incomes

Another potential income in the future may be m=liby selling a quality fertilizer - digestate,iglis a
residual product of anaerobic fermentation.

Reinvestments

In the financial model are also considered the gbetinvestment during the period of 30 years f(iime
of evaluation of the project/facility lifetime), gscially for the overhaul of cogeneration unitsgjees),
and some of the technological part of the plang &stimation of the amount of required reinvestngnt
however, due to the short time of operation of Eintechnologies rather difficult.

Sensitivity analysis

Sensitivity analysis is defined as a method tha¢rdenes the sensitivity of desired output to clesng
affecting some of the (input) variables. Sensijivdanalysis is in the model performed on the follogvi
risk factors: total investment costs, total fixemsts (annual) total variable costs (annual) andtobed
amount of income (annual). In relation with thecc#ted changes (-20%, -10%, +10%, +20%) were
tested indicators: net present value, DNOR / DIG r&al payback period. Cash flows are considerdu wi
the inclusion of income from grants.
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3 Results and Discussion

As an example of an use of the economic model ¢éordal facility calculation can be considered
construction of a biogas plant with a catchmentavé approximately 100 000 inhabitants and the
resulting capacity of the plant 10 000 t/ year.

Due to the current offerings in similar tenders banexpected the total cost of investment for gheh
construction of biogas plant will not exceed theoant of CZK 120 million, excluding VAT. Intended
grants from the Cohesion Fund and the SEF areeinmihdel variant equal to the upper limit of 40% of
eligible costs, i.e. approximately CZK 48 milliawf, which 7.2 million CZK is from SEF and 40.8 milh
CZK from the Cohesion Fund. 10% of investment cssexpected from the investor's own resources and
the remaining 50% of the loan with interest rate?4 p.a.

If the capacity 10 000 t/year is fulfilled, it i®gsible under the above assumptions to calculatantdome
for electricity in the amount of CZK 8.38 milliorégr and the income for waste treated of CZK 4.90
million/year.

Variable costs do not include the collection amh$port of waste, which is in the model providedcahy
external body. Total variable costs correspondh¢écaimount of 0.96 million CZK / year.

The above-described fixed costs were then estinfatdtie facility of million CZK/year 0.95.

The resulting payback period according to the algarameters corresponds to 19 years and real and 12
years simple in the case of disapproval subsidieg, versa in the case of successful executiomef t
request, when internal rate of return is 23.8% s payback is 7 years real and 6 years simple on

The results of the sensitivity analysis only ilhasé the conclusions reached in the previous sectibe
project in all the test cases achieves signifigaptbsitive net present value (a financial return on
investment funds). In terms of payback period, ph@ject is most sensitive in the case of declining
incomes and increasing investment costs.
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Abstract

This paper outlines e-Environment, environmentddegrocracy, e-Government, e-Governance and
introduces their current trends in the European @miBoth the visions and challenges of e-Enviroimen
and its potential for further sustainable developmef the Environment are discussed. The paper
introduces the tasks and roles of a Digital AgefateEurope, cross-boarder e-Environment serviced an
a Shared Environmental Information System as a phithe Europe 2020 strategy. These have been
introduced with the aim of establishing a commomogean ICT infrastructure for environmental e-
Democracy and e-Governance. Therefore, shared emviental data, information and services will be
combined with environmental knowledge for publicoidler to participate and support government
decisions to foster environmental protection anstanable development in the European Union.

Abstrakt

Tento gispevek popisuje e-Environment, environmentalni e-Deawik e-Government, e-Governance a
predstavi jejich aktualni trendy v Evropské unii. Userem diskutovany jak vize, tak vyzvy e-
Environmentu a jeho potencial pro dalsi udrzitehozvoj Zivotniho prosedi. Fispivek predstavuje
Ukoly a role Digitdlni Agendy pro Evropu,/gshraninich e-Environment sluzeb a Sdileny
Environmentalni Informéni Systém (SEIS) jako g@st Strategie Evropa 2020, které byly zavedeny s
cilem vytveeni spoléné evropské ICT infrastruktury pro environmentd@fidemokracii a e-Governance.
Proto sdilena environmentalni data, informace akjubudou kombinovany s environmentalni znalosti
pro veejnost za delem wWasti a podpory rozhodnuti viady na podporu ochranyotniho prosedi a
udrzitelného rozvoje v Evropské unii.

Keywords
Aarhus Convention, Digital Agenda for Europe, E-enacy, E-Environment, E-Government,
Environmental Democracy, E-Participation, Europ2®0DP and Beyond, GMES, ICTs, SEIS, SISE
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1 Introduction

Good governance, at national and regional levehiwithe 27 Member States of the European Union
(EV) and at the international level, is essenttal dood policy implementation in every EU country.
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Digitalizing European public services and proceduby which both citizens and governments are
accommodated for better policy implementation amven to be an appropriate method leading to good
governance [1], [2], [3].

This view steams from the latest trends in acadearid political circles, that Information and
Communication Technologies (ICTs) is perceived agraegic tool for enhancing democratic processes
and governance. Towards those ends many reseaadress that transparency, participation and access
to information act also as enablers for enhancematracy and good governance [4]. In extensiorethes
suggestions indicate that if ICTs would be utilized reinforcing citizens” engagement through e-
Democracy and e-Participation initiatives, resalighe consolidation of democracy would be maxiahize
[5]. The EU shares these views and it has accelbris efforts towards the utilization of ICTs to
reinforce democracy and good governance via diftergitiatives. The core of these efforts is e-
Governance enclosed by its filial initiatives ofDemocracy and e-Participation [6], [7], [8]. These
initiatives embrace all different European policgas including thenvironmental policyarea, which is
one of the most sensitive areas in current EUipsJitlue to its deep and complex interrelation witier
policy areas. Thdourth State and Outlook Report on the Europearirenment[9] produced by the
European Environment Agency (EEA) describes theectrstate of the Environment covering 38
European countries. It introduces how the EU gdh#d state, what that state might be by 2020, \ghat
being done and what could be done to improve th#t.s

The aim of this chapter is to give an introductioto e-Environment, environmental e-Democracy, e-
Government, e-Governance and their current trenda Digital Agenda for EuropeDAE) in the
European Union. Firstly, we introduce the curréatesof e-Governance and e-Government in Europe in
this chapter. This is followed by the section digseg e-Democracy (CAHDE, 2010) and the Digital
Agenda for Europe [10]. Further section is devotedenvironmental governance and international
environmental governance to open the section déviates-Environment [11]. The current state of e-
Environment implementation in Europe is discussedhie following section. The outline of main e-
Environment research activities in Europe is giuerthe next section. E-Environment services of the
Digital Agenda for Europe are going to support aljguparticipation in the sustainable developmeiht o
the Environment in the European Union. The visio &hallenges of these e-Environment services
conclude this chapter.

Both the challenges associated with e-Environmemt #@s potential for further environmental e-
Democracy development are also discussed. The tasksoles of the Digital Agenda for Europe for
cross-border e-Environment services and a SharginldBmental Information System [12] as part of the
Europe 2020 strategy [13] as well as the policydseéormulated in the European Commission
CommunicatiorlGDP and Beyon{ll4] are also mentioned.

2 Current state of E-Governance in Europe

The EU e-Participation and e-Democracy Networkpisroto all interested parties in these issues,hehnet
at sub-national, national, European or trans-natitevels [15], [6]. The issues covered are poddigti
broad, such as e-Engagement, e-Deliberation, dJenent, e-Legislation and e-Voting, as well as e-
Decision, e-Rule and e-Policy-making, all of whife inter-related and contribute to new concepts an
practices for the governance of EU societies [[if]].

Still the modernization of the political procedusgghe European level is not progressing as egfdextd
the results achieved so far do not quite live uphto European Commission’s (EC) expectations, - see
COM, 2006/173 final 2010 e-Government Action Plan: Accelerating e-Goreent in Europe for the
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Benefit of All. Of course that does not mean that there is nmehthe EC actively supports further
research on the use of ICT in the legislative dewsisnaking processes, something that is definitely
promising, as well as the fact that this is seema aseasure for building trust and understandinthén
democratic process and encouraging citizens todgating with political issues.

Table 1 E-Government services usage by citizens (%). &olurostat

Country \ year 2005 2006 2007 2008 2009
Belgium 18 30 23 16 31
Bulgaria - 8 6 8 10

Czech Republic 5 17 16 14 24
Denmark - 43 58 44 67
Germany - 32 43 33 37
Estonia 31 29 30 34 44
Ireland 18 26 33 27 28
Greece 7 9 12 10 12

Spain - 25 26 29 30
France - 26 41 43 39

Italy 14 16 17 15 17
Cyprus 11 13 20 16 22
Latvia 13 25 18 16 23
Lithuania 12 13 18 20 19
Luxembourg 46 46 52 48 54
Hungary 18 17 25 25 25
Malta 19 17 25 20 24
Netherlands 46 52 55 54 55
Austria 29 33 27 39 39
Poland 13 - 15 16 18
Portugal 14 17 19 18 21
Romania - 3 5 9 6
Slovenia 19 30 30 31 32
Slovakia 27 32 24 30 31
Finland 47 47 50 53 53
Sweden 52 - 53 52 57
United Kingdom 24 - 38 32 35
EU (27 countries) 23 24 30 28 30
EU (25 countries) 23 26 32 30 32
EU (15 countries) 26 - 34 32 33

Current European e-Government services offer aeaffsttive route to better services for each citize
and business and participatory open and transpgoeernment. In 2009, only 30 percents of EU citize
used the internet for accessing e-Government s\(itable 1), compared to 72 percents of businesses
(Table 2). The EU working on the goals of the DAEhwthe Member States hasten their efforts in
providing more accessible and more advanced ordifgic services. It is speculated that if this is
achieved and the quality and accessibility of anlpublic services is meliorated then the genetatmet

use in the EU as well as the usage of e-ServictsedtU from both businesses and citizens willéase.
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Today, despite a high level of availability of exM@onment services in Europe, differences in foritiote

and implementation still exist amongst Member Stated the acceptance/use of e-Government services
by citizens and e-Participation is low [10]. Traagncies, access to information and public pagtmm

have emerged as tools to enhance democracy aneécrmrgly lead to good governance. The same
applies to all areas of political interest, suclinathe environmental policy area, which is onehaf most
sensitive areas in current EU politics, due taléep and complex interrelation with other policyea.

It is expected that e-Government services can edawosts and save time for public administrations,
citizens and businesses as well as support e-Damywdi8] eGovernment, [5]. They can also help
mitigate the risks of climate change, natural arahsmade hazards by sharing environmental data and
environment-related information and services [10].

Table 2. E-Government services usage by enterprises (%yc8oEurostat

Country \ year 2005 2006 2007 2008 2009
Belgium 61 59 51 69 81
Bulgaria 32 46 45 58 60

Czech Republic 79 76 73 73 66
Denmark 87 87 88 a0 90
Germany 44 49 56 56 65
Estonia 70 69 76 77 79
Ireland 76 84 89 91 89
Greece 81 84 82 83 81

Spain 55 58 58 64 65
France - 66 69 73 75
Italy 73 87 84 82 83
Cyprus 40 44 54 65 72
Latvia 35 40 45 55 64
Lithuania 72 76 76 86 91
Luxembourg - 83 85 90 89
Hungary 67 45 55 60 68
Malta 68 67 77 74 79
Netherlands 57 70 81 85 83
Austria 75 81 81 80 79
Poland 64 61 64 68 61
Portugal 58 60 72 75 77
Romania - 39 42 39 41
Slovenia 72 75 83 88 89
Slovakia 57 77 85 88 92
Finland 91 93 94 95 96
Sweden 80 80 79 78 86
United Kingdom 39 52 54 64 68
EU (27 countries) 57 63 65 68 72
EU (25 countries) 57 64 67 70 73
EU (15 countries) 56 64 66 70 74
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Since the adoption of the Rio Declaration (Rio, 29%e concept of access to environmental inforonati
and public participation (Principle 10) has rapidiytered international environmental decision-mgkin
By promoting transparency and public participafiothe environmental policy-making processes the EU
witnesses an evolution of environmental policy, hwithe institutional features of representative
democracy having thus been gradually grafted dddbric EU society [19].

Additionally, the 6th Environmental Action Programof the European Communit2002-2012 [20]
highlights the importance of providing adequateimmmental information and effective opportunities
for public participation in environmental decisioraking, thus increasing accountability and
transparency of decision-making and contributingublic awareness and support for the decisiorentak
[21]. For this reason the 6th Environmental Acti®rogram set out the framework for environmental
policy-making in the EU for the period 2002-2012igh outlines specific actions that need to bernake
into consideration in order to achieve them.

Additionally, the 6th Environmental Action Programof the European Communit2002-2012 [20]
highlights the importance of providing adequateiemmental information and effective opportunities
for public participation in environmental decisioraking, thus increasing accountability and
transparency of decision-making and contributingublic awareness and support for the decisiorentak
[21]. For this reason the 6th Environmental Acti®rogram set out the framework for environmental
policy-making in the EU for the period 2002-2012igh outlines specific actions that need to bernake
into consideration in order to achieve them.

The main concept behind the EU’s position is tHédcive involvement of citizens by governments
depends on their recognition of access to enviromahedata, information and services as a basic
precondition, consultation as central to policy-ingkand public participation as a relationship lbase
partnership [22]. Democratic political participati;n environmental issues on the other hand mutsitrin
provide the means for citizens and other stakehsldebe informed, the methods to take part ingieat
making and the ability to contribute and influettice political agenda [23]. Participation is a matéral
relationship between stakeholders of the politic@ngle (government, market, civil society), each
attempting to influence the political agenda aiowas stages of the political cycle and at differievels

of government.

Based on the above as ICT in correlation with thtyich of transparency — information access — public
participation [24] which are seen and adopted as legitimate adetior enhancing the democratic
processes; these tools in the same manner cahiasie consolidation of the European Environmkenta
policy and its related processes, leading to amatile environment in the European Union.

3 Digital Agenda for Europe

The emergence of ICT as enablers for a good Eurogeaernance made its presence felt with the
Recommendation CM/Rec(2009)1 of the Committee afislérs of the Council of Europe to Member
States on electronic democracy (e-Democracy) dfetguary 2009.

This Recommendation takes into account the prei@msaand discussions delivered at the Council of
Europe symposium one“*Democracy: New Opportunities for Enhancing CiRiarticipatiorn’ (23-24
April 2007); the CAHDE (Ad hoc Committee on E-Demaxy of the Council of Europe) workshops in
2007 and 2008 on regulatory issues arising in octiore with e-Democracy (London, Madrid);
comprehensive e-Parliament (Vienna) and academicadn standard-setting in e-Democracy (Vienna,
Krems, Madrid), [25].
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The Committee of Ministers’ Recommendation on e-Deracy sets out recommendations, principles
and guidelines concerning e-Democracy which ar@ded to apply to e-Democracy the democracy and
human rights principles established, inter alia, dxysting Council of Europe instruments and other
international instruments. It determines 72 pritfesprules and regulatory frameworks of e-Democracy
the Appendix to Recommendation CM/Rec(2009)1.

The EC having this strong footing as a basis laeddh March 2010 th&urope 2020 Strategjl 3] to
escape the crisis and prepare the EU economy éoclhiallenges of the next decade. The Europe 2020
Strategy sets out a vision to achieve high leveEbBngployment, a low carbon economy, productivitg an
social cohesion, to be implemented through conaietmns at EU and national levels. This battle for
growth and jobs requires ownership at top politieaél and mobilization from all actors across Eao

Last step towards the realization of a stable stftecture for Europe 2020 Strategy in line with tiesv
opportunities of e-Governance and e-Democracyativgs was taken on 19 May 2010; the EC unveiled
COM(2010)245 finalA Digital Agenda for European ambitious action plan for maximizing the sbcia
and economic potential of ICTs in the aim to spuwovation, economic growth and improvements in
daily life for both citizens and businesses.

The Digital Agenda for Europe [10] is one of theese flagship initiatives of the Europe 2020 Strateg
[13], that set out to define the key enabling ithigt the use of ICTs will have to play if Europentgato
succeed in its ambitions for 2020. It outlines sepBority areas for action, namely:

1. Creating a Digital Single Market to deliver the béits of the digital era.
Improving the framework conditions for interopetapibetween ICT products.
Enhancing Internet trust and security.

Increasing access to fast and ultra fast Internet.

Boosting cutting-edge research and innovation ifsIC

Enhancing digital literacy, skills and social ingiln.

N o g s~

Applying ICTs to address social challenges sucatiiemte change, rising healthcare costs and the
ageing population.

A number of measures have been identified thatheilbroposed or put into place over the next 2a8s/e
leading to follow-up actions up to 2015. The iritia will then evolve and develop over the next 10
years.

Neelie Kroes, Vice-President of the EC and the Ca@wsioner for the Digital Agenda, said\e must put
the interests of Europe's citizens and businessd®dorefront of the digital revolution and so ximaize
the potential of ICTs to advance job creation, aunstbility and social inclusichand added: The
ambitious strategy set out today shows clearly wiveg need to focus our efforts in the years to cdime
fully realize the potential of Europe's digital fué we need the full commitment of Member States, t
ICT sector and other vital economic players

Cooperation in such ambitious undertaking is esslentall different levels. For this reason andoier

to turn this program into reality the EC will wockosely with the European Parliament (through ragul
dialogue) and Member States (through a group odf-légel representatives) as well as all interested
stakeholders at all levels in all Member Statese BC will organize action-oriented stakeholder
platforms, as well as an annual Digital Assemblgdsess progress and emerging challenges.
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The positive effects and benefits of the ICT useednomic and social life are already visible. The
European ICT sector is directly responsible foefper cent of the European Gross Domestic Product
(GDP), with a market value of € 660 billion annyalbut it contributes far more to the overall
productivity growth (20 per cent directly from tieuropean ICT sector and 30 per cent from ICT
investments). This is due to the high levels ofatgism and innovation inherent in the sector, amrd th
enabling role the sector plays in changing how rotfeetors do business. At the same time, the social
impact of ICT has become significant — for exame, fact that there are more than 250 millionydail
internet users in Europe and virtually all Europeawn mobile phones has changed their life stytev N
more people from different backgrounds can be enhmd accommodate their needs regardless the
geographical or other constraints. E-Inclusiondrample is seen by many as a social benefit that IC
bring for eliminating social exclusion.

European governments are committed to making wesric, personalized, multi-platform e-Government
services a widespread reality by 2015. To this goslernments should take steps to avoid any
unnecessary technical requirements, for exampldicagipns that only work in specific technical
environments or with specific devices. The EC adt an example by implementing smart e-Government.
These services will support streamlined administaprocesses, facilitate information sharing and
simplify interaction with the EC, thereby empowerinsers and improving the efficiency, effectiveness
and transparency of the EC.

Most public online services do not work across basdto the detriment of the mobility of busineszed
citizens. Public authority bodies have so far feclisn national needs and have not sufficientlyriakeo
account the single market dimension of e-Governméat several single market initiatives and legal
instruments in the EU such as:

» the Directive 2006/123/EC on Services in the Internahrkét (Services Directive) and its
handbook on the implementation [27] or

» theAction plan for the implementation of the legalffimwork for electronic public procurement
[28].
These rely on the possibility for businesses terattt and do business with public administratiops b
electronic means and across borders. Thereforelzth@eeds better administrative cooperation (better
administrative interoperability) to develop and ldgpcross-border public online services. This inds
the implementation of seamless e-Procurement asasgbractical e-identification and e-authentiaatio
cross-border services (including mutual recognittbeecurity levels for authentication) [29].

Among other aspects of social and public life, @ilgievolution is set to maximize the potential ©T in
advancing environmental sustainability. Environmisrdin integral part of the interests’ fields o tBU
and the specific policy area is of great importadae its direct effects on citizens’ lives. Therefthe
necessity of a sustainable environment in Europepigority target of the EU and the Member Stades
the fact that it is such a complex and sensitiicp@rea makes its management very oracular. fier t
reason digitalization is set to play in this polfgld a leading role and boost environmental soatality
in Europe.

On 20 August 2009, the European Commission releasedCommunication GDP and beyond:
Measuring progress in a changing wdrlflL4]. It calls for indicators complementing theD8 — in
particular environmental and social aspects. Econamicators such as GDP were never designed to be
comprehensive measures of well-being. “GDP and tdyaalls for near real-time environmental
information integrated with economic informatiorr fdecision-making. The EC's efforts to implement
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SEIS (COM(2008) 46 final), employ technologies wille INSPIRE (Directive 2007/2/EC) and GMES
(Regulation 911/2010/EC) are mentioned as importaasures to achieve this goal.

4 Environmental Governance

At this section we are going to discuss about ipeificance of good environmental governance amd th
consequent emergence of e-Environment in relai@a®overnance and e-Demaocracy initiatives. We are
going to focus on a discussion regarding e-Envimminwithin the EU and lastly the DAE goals in
correlation with e-Environment.

All European governments, as well as many othearmations which have a duty or wish to involve
their constituencies, are striving to use new irative ICT in order to broaden and deepen the deatiocr
and participative processes, making them more peapst, inclusive, accessible and effective.

The terms “environmental governance” or “internaéibenvironmental governance” are relatively new
[30], [31] and they are discussed below.

Environmental governancat the national, regional and global levels isical for the achievement of
environmental sustainability. Strengthened envirental governance should be in place at all lewels t
respond quickly and effectively to emerging envimemtal challenges, and to address agreed
environmental priorities. Actions are required:

« To support coherent international decision-makiracesses for environmental governance;
» To catalyze international efforts to pursue thelementation of internationally agreed objectives;

« To support regional, sub-regional and national remynental governance processes and
institutions;

« To promote and support the environmental basisdetainable development at the national level.

The United Nation Environment Programme (UNEP) s@agported énvironmental governanteince
1992. It has assisted governments in obtaining renmental information for decision-making, in
enhancing global and regional environmental codjmra developing and applying national and
international environmental law, advancing natiomald regional implementation of environmental
objectives, and bringing together major groups ajmvernments in policy development and
implementation processes.

In 2009, efforts to advancdrternational Environmental Governaic@EG) focused on defining the key
objectives and functions of an improved United biatfUN) architecture to address global environnlenta
change [32]. For example, UNEP is currently undémtpa consultative process on the reform of IEG as
one of the pillars of sustainable development tenidy pathways for improving the complex and
fragmented system dfultilateral Environmental AgreemenSIEAs) which is one of the key outputs of
the 1992 Rio Summit. Each of the MEAs requires toes to develop specific implementation
mechanisms and fulfill obligations involving enviraental reporting, training, public education, and
other activities. The MEA themes lie at the hedrglobal environmental issues such as,G€arbon
emissions) reduction, eco-efficiency, land degradatenergy systems, technology innovation and
environmental financing so as to better supporotherall process of sustainable development.

The theoretical concept ofehivironmental governantebehind e-Government / e-Environment and
“environmental democratyn e-Democracy / e-Environment has been estadishy Hrebicek, Legat,
(2009) and Karamagioli et al. [33]. In line withetmapid technological boom, professionals have come
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across new ICT tools that could be used to modemiml democratize policy-making processes. ICT and
in particular the internet are seen as a tool toaid efficiently promote the enhancement gbdéd
governancéfor the Environment, introducing this way e-Eronment. The nevEurope 2020 Strategy
will support these new trends, as set out below.

5 E-Environment

E-Environment as all “e-" Initiatives is based figson the aforementioned triptyctiansparency-
information access public participationand their enablement via ICTs tools. Concernirggabcess to
environmental information the first infrastructutelse was set with tHio Declarationin 1992 [34]. In
Principle 1 of the Rio Declaration theoncept of access to environmental informatianwell public
participation entered rapidly in thenternational environmental policy procesBy promoting the
abovementioned triptych in environmental policyqass of the EU, Europeans witnessed a shift towards
a more participatory democratic environmental gofioocess.

First step towards the free public accesEtwironmental InformationEl) was taken when El was
specified inDirective 2003/4/EC Public Access to Environmentdbrmation as any information in
written, visual, audioelectronic (digital)or any other material form on:

(a) the state of the elements of the environmenich as air and atmosphere, water, soil, land,
landscape and natural sites including wetlandsstaband marine areas, biological diversity and
its components, including genetically modified ongms, and the interaction among these
elements;

(b) factors such as substances, energy, noise, radiation astewincluding radioactive waste,
emissions, discharges and other releases intornttieoement, affecting or likely to affect the
elements of the environment referred to in (a);

(c) measuregincluding administrative measures), such as djdegislation, plans, programmes,
environmental agreements, and activities affectindikely to affect the elements and factors
referred to in (a) and (b) as well as measurestirides designed to protect those elements;

(d) reports on the implementation of environmentaidiegjon;

(e) cost-benefit and other economic analyses and gsure used within the framework of the
measures and activities referred to in (c); and

(f) the state of human health and safety, includirgctntamination of the food chain, if relevant,
conditions of human life, cultural sites and buwituctures in as much as they are or may be
affectedby the state of the elements of the environmefarmed to in (a) or, through those
elements, by any of the matters referred to irafig) (c).

The access to El was only the beginning Wigte Paper on e-Environmefitl] introduced the idea of e-
Environment, which was based on the principlesrilesd in [35] and modified in [36]:

» Control principle: An effective legal protection of citizens requitaat information relevant for a
decision is available for them. Access to environtakinformation provides each individual with
the possibility to control compliance with enviroental law and to point out deficits in
implementation. Hence, the right to access enviemtal information leads to decentralized and
effective control of governmental activities by {hablic.

« Participation principle The right to access environmental informationr@ases transparency and
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allows better public participation in governmerdakisions. Therefore, access to environmental
information is an important step towards partidigatand democratization of environmental
legislation.

« Education principle(awareness principle): Knowledge regarding théesté the environment is
not limited to public authorities; this, in turredds to increased public acceptance of measures for
the protection of the environment, which leads ettdy awareness of environmental issues of the
general public.

* Prevention principle The general right to publish environmental infation should discourage
potential polluters of the environment, becausaitils the risk of publication of their activities

« Standardization principteThe International Conventions and European Divestdealing with
access to environmental and spatial informationvide EU-wide comparable principles
regarding access to environmental information. Taddlitates pan-European activities to protect
the environment from pollution and prevents contjpetidistortion.

The cornerstone for e-Environment was laid withRieeommendation CM/Rec (2009)1 of the Committee
of Ministers of the Council of Europe to Membert&aon electronic democracy (e-Democradihis
was an important advancement because not only gedvihe first coherent principles and guidelines
concerning e-Democracy but also connected e-Enwvien to the equation. More specifically, it inclade
Principle 400f e-Democracy for e-Environment which statesEhvironment is the use and promotion
of ICT for the purposes of environmental assessarahprotection, spatial planning, and the sustaiea
use of natural resources, and it includes publidipgation. Using ICTs to introduce or enhance pcb
participation can improve democratic governancedspect of environmental issues

This principle is specified in greater detail inetkxplanatory memorandum to Recommendation
CM/Rec(2009)bf the Committee of Ministers to Member StatesseDemocracy, where it is described
in the Section on e-Democracy under items 87-89:

« E-Environment includes the use of ICT-based systemaccess to and the dissemination of
environmental data and information as well as tlséablishment of ICT-supported monitoring
systems and repositories for environmental knovdeBegEnvironment thus makes it possible to
forecast and monitor the impact of natural and macle factors and other pressures on the
environment, and to determine the current statbetnvironment, which in turn makes it easier
to formulate potential responses because it isilpesso draw on a broader, more widely
disseminated knowledge base.

e Spatial planning and spatial cohesion are both basimponents of e-Environment, and as such
constitute major challenges for nation states aggional and local authoritiesn May 2008, the
Congress of Local and Regional Authorities of thmuxil of Europe adopted a report and the
Congress Recommendation 249 (2008) Elettronic democracy and deliberative consultation
on urban projects[37].

 The UNECE Convention on Access to Information, ieuBdrticipation in Decision-making and
Access to Justice in Environmental Matters (AarBasvention) includes provisions calling on
contracting parties to use electronic informatiamols to provide public access to environmental
information.[24]. To this end, the Parties to the Aarhus Cotigarset up a task force to facilitate
implementation of the Aarhus Convention through éffective use of electronic information
tools designed to provide public access to envimal information [38].
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The recommendations on the more effective use dftt®ls to provide public access to environmental
information adopted by the Parties to the Aarhusv@ation in Paris in June 2005 specifiggneral
policy; priority categories of environmental infoation; institutional development and capacity-birilgl

on national leveland theclearing-house mechanism

They were intended aguidance for the implementation of the Aarhus Catiga's provisionson
electronic access and participation at nationatll¢89]. Therefore, thédarhus Convention Clearing-
house [40] supports the effective implementation of tAarhus Convention through the collection,
dissemination and exchange of information on land good practices relevant to the public's right to
[41]:

e access to environmental information,
» participation in environmental decision-making, and
« to achieve justice in environmental matters.

From the above Recommendation CM/Rec(2009)1 andaBatory memorandum it can be concluded
that the principles of e-Environment are in computia with the vision of the Committee of Ministerfs 0
the Council of Europe on the role of e-Environmiaerg-Democracy [42].

Besides the potential of ICT in promoting transpayeand access of information in the environmental
policy there are challenges that call for the dtbenof the EU. There is a gap between monitoring
environmental data, its processing and aggregatimnenvironmental information and services and its
use for efficient measures with positive effectstomenvironmenf43].

However, there is always room for improvement. pedfic, these can be overcome by intensifying

communication between all audiences on environnhem@ters through improved access for all

interested persons in different target groups. &bl& 3 an overview of such target groups - the
prospective users of e-Environmemtdits components is given with examples of demands and needs
for environmental information and services [44B]4

An important characteristic of good e-Environmeartvices is their alignment to the needs of its siser
When designing e-Environment services, the follgaspects should be considered:

« High visibility: Aspects that matter include the use of an easgsteember URL, search engine
optimization (SEO), and adequate linking to otledevant websites.

» Perceived usefulne446]: Does the service meet the citizen’s requeets? No matter of the
service provider’s effort, a service is as goothasusers say so.

 Ease of usels it easy for citizens to use the service withedpert knowledge of either
environmental issues or computer skills? A goodrisermust be carefully designed around
innovative yet familiar tools like forums, graphicepresentations (e.g. maps), and any other
technological solution that enhances the user éxmes.

« Availability: Is the service generally available? The avaitghitsue mainly relates to technical
aspects that can guarantee that the service idf4 hours a day without experiencing delays.

» Accessibility Is the service accessible? The adoption of exjsticcessibility standards can help
people with disabilities access the service.
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* Interaction experiencedo citizens consider that their interaction witle tervice is effective and
efficient? Significant role in this direction pldlge ease of navigation to the website content, a
usable mechanism for the provision of user feedb#o memorization of user preferences
(personalization), etc.

In our view, the future structure of e-Environmeetvices must be based speed, rich content,
interoperability, security, public access to inf@tion, public participation, and spatial and cohasi
standardization A key step in the implementation of this approacdh be to modernize the way in
which environmental information and the serviceguieed in various pieces of environmental
legislation are made available.

Table 3. Overview of target groups of e-Environment

Persons/Organizations;
branches/fields

Demand for environmental
information and services (examples)

Needed or desired information and
service

Administration
Environment; Nature
conservation; Land use;
Agriculture, Forestry;

Fisheries; Energy; Statistics

Environmental protection standards
Air/water/soil pollution

reporting obligations

Taxes; fees (pollution discharge
permits)

Environmental data;

emissions concentration of
pollutants (S@, NO,, PM, G, etc.)
waste/wastewater quantities; metada

Politicians

Legal responsibility; policy instrumen

[ Aggregated environmental informatio|
indicators

=

International bodies

Global warming, ozone deptetio

Greenhouse gas emissions (R0,
etc.);

Citizens

Clean air; drinking/bathing water
quality; "well-being”

Healthy air, water and foodstuffs

"Green” interest groups;
NGOs

Nature conservation

All aspects of environmental
information and service

Research institutes,
scientists, consultants.

Environmental engineering; Eco-Audi
(EMAS) etc.

Environmental data, information and
services in general

Health administration,
Doctors

Public health; Environmental health
impact assessment; epidemiology

Population at risk: (respiratory diseas
cancer etc.)

Companies, Industry

- technical aspects
Companies, Industry

- legal aspects
Companies, Industry

- economic aspects
Companies, Industry

- environmental impacts

cleaner production; waste reduction;
purification

Emission standards permits; legal
liability (products etc.)

Planning; investment strategies;
emission trading; incentives

Image building; occupational health a
safety

Recycling; best available treatment

Legislation: national/EU;
environmental standards
Environmental data for cost benefit
analysis; financing mechanism etc.
hHealth report;

compliance monitoring

Tourism

Nature reserves; Eco-friendly site

Natiqueadks; cultural heritage

Market

Green marketing

Understandable information

Computer experts

Improve access to data, informatial
services; visualization

All kinds of environmental data, maps
and images

Financial services

Remediation

Project financing

Insurance companies

Risk assessment

Risk/dishetter
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At the following section there will be a preseraatof the current state of e-Environment implemiona
in Europe which will contribute to a more coherign&ge to our portrayal.

6 Current state of e-Environment implementation in Euope

The basic foundations for e-Environment as mentosigove have been laid by EU legislation with the
following Directives: 2003/4/ECPublic Access to Environmental Information2003/35/EC'Providing

for Public Participation in respect of the drawing of certain plans and programmes relating to the
environment and amending with regard to public #ration and access to justice Council Directives
85/337/EEC and 96/61/EC”;2003/98/EC “Re-use of Public Sector Information”;2007/2/EC
“Infrastructure for Spatial Information in the Eupgan Community (INSPIRE)together with the
Communication from the Commission to the Counbié European Parliament, the European Economic
and Social Committee and the Committee of the RegiGOM(2008) 46 final Towards a Shared
Environmental Information System (SEIShese documents provide the legislative, orgaioizal and
implementation basis for e-Environment [47] and #ngthors will briefly explain their role in e-
Environment.

The INSPIRE initiative(Directive 2007/2/EC) plays a very important risiehe development of Shared
Environmental Information Syste(8EIS) as a standardization basis for e-Environmigiénding to
trigger the creation of a European spatial inforamatnfrastructure that delivers to the users irdibed
spatial information services. These services shalldw users to identify and access spatial or
geographical information from a wide range of sesrdrom the local level to the global level, in an
interoperable way and for a variety of uses [48].

The purpose of SEIS is in particular to improve atakamline the European system for collecting,
analyzing and reporting environmental data andrinédion; to modernize and simplify, in EU Member
States, the collection, exchange and use of thieamental data and information required for theigle
and implementation of European and national enwmemtal policies, through web-based data sharing
and interoperability [49], [43]. The SEIS will beded on ICT tools such as the Internet and satellit
systems and thus will make environmental data afefrmation more readily available and easier to
understand for policy makers and the public. Itwiglely recognized that a European legal basis
(COM(2008) 46 final) would facilitate a harmonizimplementation of the SEIS principles an ICT tools
across Europe. At the time being initiatives fdegal basis are stopped, buBRIS Implementation Plan

is planned to be presented soon by the EC.

The very important role of e-Environment startedieain 2001 with the European Initiativélobal
Monitoring for Environment and Security (GMES@stablishing a European capacity for Earth
Observation and monitoring the state of the envirent and anthropogenic impacts. GMES issued from
Communicationsbetween the Commission and the Council as wellthes European Parliament:
COM(2001) 609: Outline GMES EC Action Plan (Initiaériod: 2001-2003);COM(2004) 65 Final:
Establishing a GMES capacity by 2008 - (Action [#a04-2008); COM(2005) 565 final: From Concept
to Reality; COM(2008)748: GMES: We care for a saflenet; Regulation 911/2010/EC of the European
Parliament and of the Council: On the European Bartonitoring programme (GMES) and its initial
operations (2011 to 2013).

The purpose of GMES is to monitor environmentabdatd information, and to provide this information
to citizens to help them to better understand hoevia what way the Earth may be changing, why ihis
happening, and how this might impact on humanstheid daily lives. In this way, GMES will improve
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citizens’ safety in many ways, e.g. by providingpagpriate information on natural disasters such as
forest fires or floods, thus helping prevent thsslof lives and large-scale damage to property. GME
will be able to improve the management of our rattegsources, monitor the quality of our waters and
air, plan our cities and prevent urban sprawl, gheeflow of transportation, optimise our agricutu
activities and promote renewable energy. Thesdcgsrshould allow users to identify and accesdapat
or geographical information from a wide range afirees, from the local level to the global level aim
interoperable way and for a variety of uses.

From theExplanatory memorandum to Recommendation CM/Re8j200 can be concluded that e-
Environment also has a worldwide dimension as dg#ine monitoring and sharing of environmental
data and information, coordinated by ®eoup on Earth Observation®0], to build aGlobal Earth
Observation System of SystefGEOSS) GEO is a voluntary partnership of governments and
international organizations. GEO’s members incld@egovernments and the EC. In addition, 56 inter-
governmental, international, and regional orgaivpat with a mandate in Earth observation or related
issues have been recognized as Participating Qragtionis. GEO is constructing GEOSS on the basés of
10-year implementation plat2005-2015), which defines a vision statement for GEOSS, itppse and
scope, expected benefits, and the nine “SocietateAreas”.disasters, health, energy, climate, water,
weather, ecosystems, agricultimadbiodiversity

The GEO 2009-2011 Working Pkaspecifies how to build GEOSS in its Societal Bénafeas. A
Common Infrastructure allows the user of Earth olmens to access, search and use the data,
information, tools and services available througb®%S. Each of its elements has been contributed by
GEO Members and Participating Organizations. Thwimmitment and generosity in assuring its
operation and continuity will remain vital to theceess of GEOSS.

A vision of theSingle Information Space in Europe for the Envirent{SISE) was developed within
DG Information Society and Media of the EC in whifivironmental institutions, service providers and
citizens would be able to collaborate or use ak#glanformation without technical restraints [5M47],
[45].

To support the ambitious efforts of SISE and SEW8re are many projects which are now in progress
and which were presented during the European cemderof the Czech Presidency of the Council of the
EU: Towards eEnvironment - Opportunities of SEIS ar&ESIntegrating Environmental Knowledge in

Europe3 in Prague on March 25-27, 2009, [52]. The confeeeroncluded by drawing upMemorandum
on the SEI%for the Council of the EU. The conference of thelgBan Presidency of the Council of the
EU: Sharing Environmental Informati®nin Brussels on November 29 — December 1, 2010irooed

this process withConclusion& for the Council of the EU. These conclusions aflected in the
paragraphVisions and challenges of e-Environment servicahinvDigital Agenda for Europ®f this
chapter.

1 http://www.earthobservations.org/documents/workp#af/geoss_roadmap_d05_a4.pdf

2 http://www.earthobservations.org/documents/workpt@/geo_wp0911_revl_090113.pdf
3 http://www.e-envi2009.org

4 http://www.e-envi2009.0rg/090327-e-environmentfesence-conclusions-final . pdf

5 http://ew.eea.europa.eu/meetings-and-events/ghariironmental-information

6 http://nfp.irceline.be/events-en/C-SEl
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7 E-Environment research activities

The EC actively supports the development of SIS& @EIS through its research programmes. In the
previous6th EU Framework Programme for Research and Teduichl Developmert(FP6) and the

currently active7th EU Framework Programme for Research and Teduicél Developmeft(FP7),
there is a multitude of research projects that eslklkey aspects of e-Environment development. The

same is also true for th€ompetitiveness and Innovation Framework Prografhr(@P) umbrella
programme. The CIP runs from 2007 to 2013 with werall budget of € 3621 million. Especially its
Information Communication Technologies Policy Supfptrogramme (ICT PSP) is very important for
funding e-Environment. It aims at stimulating inatien and competitiveness through the wider uptake
and best use of ICTs by citizens, governments asthbsses. The ICT PSP will run from 2007 to 2013

with a budget of 730 million ¥,

There is presented the chosen list of current astl nesearch activities and studies in EU direetigted
to e-Environment:

* The project GENESIS: Generic European sustainable informatioaice for environmehtl is

an EC/FP7-1IC¥2 funded project that started in September 2008ecidled to end in August

2011. It has the objective of providing Environmenanagement and Health actors with an
innovative solution based on advanced ICT. The egtojrepresents an important step in
operational environmental management in Europe fhaisng the way to an effective wide

deployment of the solution as part of the futur8Esl

« The project TESS: Transactional environmental support sysleéhis an EC/FP7-Environment

14 funded project that started in October 2008, sgleeldto end in March 2011. It intends to

assist policy makers to integrate knowledge from B, national, regional and local level into

the decision making process while also encouradirogl people to maintain and restore

biodiversity ecosystem services. A set of repregivat case studies from Europe test the validity
of the models and consolidate the project’'s resutt® the design for a transactional

environmental decision support system.

« The project GIGAS: GEOSS, INSPIRE and GMES an action in supbdis an EC/FP7-ICT
funded project that started in June 2008, schedoled in May 2010. It promoted the coherent
and interoperable development of the GMES, INSPHE GEOSS initiatives through their
concerted adoption of standards, protocols, andt @rehitectures. The key added value of
GIGAS is bringing together the leading organizatiomEurope (Joint Research Centre, European

7 http://ec.europa.eu/research/fp6/index_en.cfm

8 http://cordis.europa.eu/fp7/home_en.html

9 http://ec.europa.eu/cip/

10 http://ec.europa.eu/information_society/activiliets psp/index_en.htm
11 http://databases.eucc-d.de/plugins/projectsdi@ptghp?show=543
12 hitp://cordis.europa.eu/fp7/ict/

13 http://www.tess-project.eu/

14 hitp://cordis.europa.eu/fp7/environment/home_enl.ht

15 http://www.thegigasforum.eu/project/project.html
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Space Agency, Open Geospatial Consortium etccopritributes to the emergence of a SISE for
accessing and sharing distributed environmentaluregs in Europe.

The project SANY: Sensors Anywhéil@ was an EC/FP6-I1SH” funded project that started in

September 2006, and was finalized in December 2009ntegrated project focused on

interoperability of in-situ sensors and sensor et SANY Sensor Service Architecture
provides a quick and cost-efficient way to reuséath and services from currently incompatible
sensor- and data- sources.

The project HUMBOLDT: Development of a framework for data hanization and service

integratiort 18 is an EC/FP6-AER®P funded project that started in October 2006, saheetito
end in September 2010. It contributes to the impletation of a European Spatial Data
Infrastructure (ESDI). This project has suggested aptimized, community-centered
implementation process. In this manner, new knogdedill be gained, and new processes will
be developed. Apart from a technological focuseaimBwork that will be developed in
HUMBOLDT. It will also set up a number of scenariasich will use the developed framework
components in real-world conditions and which Wil used as promoters for the target users of
the project.

The project GEM-CON-BIO: Governance and Ecosystems Manageroetiid CONservation of

BlOdiversity 20 is an EC/FP6-CITIZENSL funded project that started in February 2006, and
ended in April 2008. The strategic objective of GEMDN-BIO was to explore the interactions
between governance modes and sustainable develbpoigectives on conservation of
biodiversity. A participatory process through aescie-policy interface led to the development of
a set of policy guidelines applicable at differdetels of government and in a variety of
biodiversity contexts.

The project LENVIS: Localised environmental and health inforimatservices for all: User-

centric collaborative decision support network feater and air quality manageméﬁt'2 is an
EC/FP7-ICT funded project that started in Septerdb@8, scheduled to end in August 2011. The
main goal of the LENVIS project is to develop amdmative collaborative decision support
network that would facilitate the exchange of lematbased environmental and health services
between all stakeholders, for enhanced capac#gs$ess population exposure and health risks and
better management of the concerned ecosystems.

The project DIADEM: Distributed information acquisition and dsion-making for

environmental managem&R8 is an EC/FP7-ICT funded project that started ipt&mber 2008,
scheduled to end in August 2011. The Prime Objeativthe Diadem project is to create an ICT

16 http://sany-ip.eu/

17 http://ec.europa.eu/research/fp6/index_en.cim?p=2
18 http://www.esdi-humboldt.eu/home.html

19 http://ec.europa.eu/research/fp6/index_en.cim?p=4
20 http://www.gemconbio.eu/

21 http://ec.europa.eu/research/fp6/index_en.cim?p=7
22 htp://www.lenvis.eu/Project.aspx

23 http://www.pdc.dk/diadem/
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system for collaborative decision making that dffesty supports the protection of the population
and the environment against chemical hazards umstnidl areas.

The project INTAMAP: Interoperability and automated mappir?é”is an EC/FP6-IST funded
project that started in September 2006, and ende@iugust 2009. Its main objective was to
develop an interoperable framework for real timéomatic mapping of critical environmental
variables by extending spatial statistical methaxld employing open, web-based, data exchange
and visualization tools. To illustrate the potenti& the framework at the European scale the
project applied the framework to produce a systemautomatic mapping of radiation levels
reported by 29 European countries that participathe European Radiological Data Exchange
Platform (EURDEP). This project addressed key issues of GMEd integrated the results in an
INSPIRE compliant framework, based on open starsdd@GC/Orchestra/OASIS) and web
(feature) services. As a test application, the $yfitem has been implemented Bufidesamt fur
StrahlenschutZBfS)”, where observations of gamma dose rates facross Europe are mapped
in near real-time using the INTAMAP system. Theadadmes from the EURDEP.

The project ORCHESTRA: Open architecture and spatial data stftecture for risk

managemefigd is an EC/FP6-IST funded project that started ipt&mber 2004, and ended in
February 2008. Its aim was to improve the efficieirt dealing with risks by developing open
service architecture for risk management. Emergpegifications out of the INSPIRE and GMES
activities were incorporated.

The project EarthLookCZ: Validation of functioning of spatiaatd infrastructure supporting
functioning of GMES in Czech Repub#€ is a Czech Republic (Ministry of Education, Youth

and Sports) OK-EUPRY funded project that started in January 2007, aasl secheduled to end

in December 2009. A prototype for the improvemehGMES services aimed at sharing and
publishing raster data (e.g. satellite images,apttioto, geophysical measurements, climate data)
and vector data including basic topographical layerg. thematic environmental data). It was
assumed that data are published from distributemices for which it is necessary to build up
corresponding metadata and catalogue services.

The project DYVINE: Dynamic Visual Netwdtk8 is an EC/FP6-IST funded project that started
in September 2006, and was scheduled to end in Fu2008. Its objective was to design,

develop and test a representative version of aeglamce network based on visual sensors
(images and video, in situ or airborne) which carcbnfigured as a function of the requirements
and events.

The project ICT-ENSURE: European ICT environmental sustaint;biiiesearch29 is an
EC/FP7-ICT funded project that started in May 20@#d ended in April 2010. The
internationally organized scientific communitirivironmental Informati¢'sproposed a support

24 http://www.intamap.org/

25 http://www.eu-orchestra.org/

26 hitp://www.earthlook.cz/?lang=en

27 http://www.msmt.cz/mezinarodni-vztahy/eupro-progyana-podporu-ucasti-cr-v-ramcovych-programech
28 http://www.ist-world.com/ProjectDetails.aspx?Pmijd=fb97191cc3aad4ae3894ci6068eda0081

29 http:/fict-ensure.tugraz.at/en/index.php
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action. The super ordinate goal was to promoteexttehd the European exchange of knowledge
and information on environmental issues for a $snakbde environmental development based on a
well-established network.

* The project NESIS to enhance a European Environmental and 8Hateroperable Information

Systet30 is intended to bridge the gap between the ICTsailorand the public authorities,
mandated to create, manage and exchange enviraaniafdrmation. The NESIS Network

leverages the existing European Environment Inftionaand Observation Network (EIONES)
Community i.e. some 900 experts from over 300 agencies Hral dodies in 38 countries, with
the consolidation of existing good practices anglémenting a bi-directional local-global
approach.

* The project SENSE: Shared European National State of the Enwient 32 is the EEA project
with following goals: a) to move towards a SEIS fational assessments on the environment; b)
to have as many countries as possible to reportisfiemation in a systematic, consistend and
structured way, reducing manual intervention andtakies; c) to achieve a trustfull and
transparent reporting mechanism for European cesntontributution to the periodical European
SOER (State of Environment Report) reporting; dpéotechnologically future-proof by gaining
knowledge in the semantic web technology and begpesl for the shift to Web 3.0 technologies.

The SEISnet Communit§in thee-Practiceweb portat4 was established in 2008 with the aim to provide
environmental information providers and users vatttommunication platform where members may
share opinions, monitor technology evolution, idfgrdnd spread best practices, promote consensus on
standards, shape an Environment Community in Eurd@eonstrate the benefits derived from modern
shared environmental information systems and e+Bnmient services and promote innovations for e-
Environment / e-Participation services.

8 E-Environment services in Digital Agenda for Europe

The term &-Environment servicesih the Digital Agenda for Europe includes all cargr-based tools
that support the environment conservation processesmcompasses services ranging from the simple
provision of environmental information to sophiatied reporting and information processing. The e-
Environment services can be a valuable tool foerggted persons, researchers, and decision makers.
They can address general policy-related subjectspecific environmental study areas [53]. Thesasr

can be grouped as follows:

e Air quality.
e Ozone depletion.

» Climate change.

30 http://www.nesis.eu/

31 http://www.eionet.europa.eu/

32 http://svn.eionet.europa.eu/projects/Zope/wiki/ SE¥SENSEpreliminarytimetable
33 http://www.epractice.eu/community/seisnet

34 http://www.epractice.eu/
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« Biodiversity.
e Terrestrial.

* Water.

* Waste.

e Agriculture.
* Energy.

* Fishery.

e Transport.

E-Environment servicesas a category of-Government servicesire either still under-developed, or
fragmented along national borders. This is a chg#ethat the digitalization of public servicesasihg as

a whole. In extension to overcome these barrfistly the EU law in this area among others shdudd
reviewed and modernized. Secondly, innovative goigtsuch as advanced sensor networks can help fill
gaps in the required environmental data. Apart ftbenabove disadvantages in this area stem from the
nature of the specific policy area, due to its rirlation with other policy areas (fishery, indystr
maritime etc.) and the special interests which edlitember States strategies when thinking about a
sustainable environment for Europe. Cooperatigtilisrecognized as the key to overcome these dxarri
and lead to healthy and good European environmgaotedrnance.

The latest advancement regarding the handlingefitbrementioned challenges and the current state o
e-Environment in general was set by tigital Agenda for Europg10], which has incorporated some
objectives concerning e-Environment.

More explicitly, from a current perspective, we ¢himk of theDigital Agenda for Europas an
“onion concept with lots of layers and e-Environment being pafrall of them (Figure 1).

Digital Agenda for Europe

e-Environment

~~—""

Fig 1: e-Environment as the subset of a Digital @agefor Europe, SISE, SEIS, GMES and GEOSS
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This brings an impulse for new progress in the afeaEnvironment. The plan to provide e-Environinen
communication to all citizens of the EU in a Digitdagenda for Europe will enable citizens to be
informed about environmental matters and to use itm@u, collected, processed, evaluated and
visualized data, information and knowledge, and thilow an active participation of citizens in dgoh
making in environmental protection and sustaingbdsvth.

In its Key Action 16and other actionsthe Digital Agenda for Europg10] proposes a Council and
Parliament Decision by 2012 to ensure mutual reitognof e-identification and e-authentication a&so0
the EU, based on onlin@dthentication servicégo be offered in all Member States (which may tise
most appropriate official citizen documents — isshg the public or the private sector).

Furthermore the Digital Agenda proposes:
e Support by 2012 seamless cross-border e-Governgeevices in the single market through the
Competitiveness and Innovation Programamal Interoperability Solutions for European Public

Administrations(ISA) Programm%5 issued from the Decision No 922/2009/EC of the paem
Parliament and of the Council of 16 September 20@teroperability solutions for European
public administrations (ISA);

* Review by 2011 of Directive 2003/4/E@Ublic Access to Environmental Informatipn

«  Work with Member States and stakeholdersniplement cross-border e-Environment services
notably advanced sensor networks;

« Define by 2011 concrete steps iMéite Paperon how to inter-connect e-procurement capacity
across the single market; and

« Set an example of open and transparent e-Governmeareating (in 2010) and implementing an
ambitious e-Commission 2011-2015 action plan incgdull electronic procurement.

Member States should follow these tasks formulbietheDigital Agenda for Europée.:

 Make e-Government servicefully interoperable overcoming organizational, technical or
semantic barriers and supporting communicationogaitiPve36;

» Ensure that th€oints of Single Contact functias fully fledged e-Government centers beyond
the requirements and areas covered bystwices Directivg27];

« Agree by 2011 on a common list of key cross-boruldlic services that correspond to well-
defined needs — enabling entrepreneurs to set dpram a business anywhere in Europe
independent of their original location, and allowinitizens to study, work, reside and retire
anywhere in the EU. These key services should biade online by 2015.

The following section reflects initiatives of tidgital Agenda for Europeelated to e-Environmertnd
reveals the present objectives and benefits raggeiEnvironment.

35 http://ec.europa.eufisa/
36 http://ipv6.com/
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9 Visions and challenges of e-Environment services thin DAE

The development of an ICT infrastructure &Environmentn theDigital Agenda for Europeto permit

an easy discovery of environmental service nodestten web and their adaptive chaining (or
composition) on demand, could take full advantafenternational open standards. It could include
generic semantics frameworks and dynamic ontologyices for the discovery of and access to
distributed environmental resources in a multiliaigocontext. This entails the following challengesl a
tasks, which reflect conclusions of the Belgian sRlency conferenceSharing Environmental
Information

Establishe-Environment national/regional environmental imf@tion web centers ithe Member
States of the Elds the part of SEIS that will promote public ascts information and public
participation in environmental decision-making.

Establish European Data Centresenabling citizens to access authoritative, quadissured
information about their environment and ultimategfpbally to extend transparency into how
environment policies are being implemented and éffective they are.

Endorsethe sharing of environmental data, information as$essments through an appropriate
involvement of all levels of governandéis also reflects the principle thatdta and information
should be kept as close as possible to the stwurce

Promote access to electronically stored environmental infation by establishing and
maintaining community web access points.

Develop streamlining reporting mechanismet both European and global levels, including
streamlining of environmental data, indicators arfdrmation according to thecbllect once and
use manyprinciple.

Develop Airwatcf and WaterWatchas the part ofEYE ON EARTPE. cloud computing
applications extending the role of civil society nonitoring and observing changes in the
environment through crowd sourcing and direct répoy

Establish one-stop access point(s) for citizens and relate@ogernment serviceswith
coordinated input from the relevant public authesitand/or linkages to other similar sites.

Educateskill human capacity for the use of ICT toak SISE, SEIS, GMES and GEOSS to
promote the implementation of e-Environment througdmprehensive and forward-looking
training and education strategies for public offisi
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http://www.eea.europa.eu/pressroom/newsreleasasative-technology-empowers-europeans-to-manage-

environmental-change
38 http://www.eyeonearth.eu/
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* Promote the EC’s efforts to develtige institutional capacities of public authoriti¢s.g. CEE
POPs Centre) to monitor, collect, organize, stand disseminate environment-related data,
information and knowledge in an easily accessihté wser-friendly manner.

» Ensurethe interoperability(European Public Administrations (ISA) Programmé&)commonly
readable, user-friendly and easily transferablenéds of SEIS, GMES and GEOSS for
environment-related data, information and knowledge

« Designate contact points responsible for collectimganaging and updating the data and
information contained in the national node and kegpinteroperability (European Public
Administrations (ISA) Programme).

» Develop and apply comprehensive environment-reldf@d tools (GIS) including specific
training programmes linking the use of ICT tools ttee promotion of good environmental
governance. It is necessary that the European esirsupport and strengthen the environmental
aspects of the INSPIRE implementation process tiroappropriate national coordination
mechanisms.

« Develop spatial data infrastructure for mobile wddtce the integration of advanced modeling,
space-based observations and local geographicatnmation on hand-held devices to allow
workers in the field have access to their own @IS "mash-up" e.g. for civil protection,
wildlife management etc.

» Promote the involvement of different stakeholdemesenting both SEIS providers and its users
including civil society and private sector instituts, in the development and use of ICT tools
with a view to improving the accessibility, as wels the availability, of environmental
information and knowledge to the public. To improttee awareness, understanding and
acknowledgement of the various different informatiorocesses, it is important that effective
communication continuously is offered to all invedisstakeholders

* Maintain a national SEIS web sitavith data and information related to the natiorevid
implementation of e-Environment, which will servésa as the national node of the SEIS
clearing-house mechanism.

» Developcapacity for public officials managing and updatimformation for the national node
and for providing the necessary information for 88S mechanism (reporting).

« Develop methods and protocols for service chairdng for the management of the effects of
uncertainty propagation through service chaininghich will be included into the SISE
infrastructure for e-Environment.

 Initiatives towards enhancing the availability @tal and information produced or commissioned
by government or government controlled entitiehsasthe Open Government data initiative is
welcomed.

10 Conclusions

In this paper an outline was given efEnvironment / e-Democra@nd International Environmental
Governancend their tasks, as well as a discussion of tlelallenges and potential developments. The
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chapter has introduced how the Digital Agenda fordge and thé&ingle Information Space in Europe
for the Environmentvith synergies of SEIS, INSPIRE, GMES and GEOSSaaming at a European ICT
infrastructure for e-Environment, in which enviroemtal data, information and services will be corelin
with environmental knowledge of public to suppodvgrnment decision-making, in order to foster
environmental protection and sustainable developmen

The chapter stresses clearly that collaborationngno the development of SISE, SEIS and GMES in the
sense of a European Member States partnership vimmulorthwhile for cross-border e-Environment
services development. Therefore, SISE together 88, INSPIRE, GMES and GEOSS can be seen as
advanced associated partners who are on the ragtit for implementation of e-Environment serviaes i
practice.

The e-Environmenserviceswill contribute to high quality information andrsee provision and it will
thus provide Europe's backbone infrastructureef@overnment / e-Participation / e-Democragyvices

in environmental matters. It will also provide IGdols to support rapid knowledge-based decision
making for sustainable development at nationaliorey and local level, as integrated informatioonfr
various environmental impacts in real-time. FinalbtEnvironmentserviceswill be a substantial
contribution of EU to global ICT tools under devaheent, in order to support global international
environmental governance for sustainable developnsech as it is intended for example in the GEOSS
programme.

Again here at the main foothold of the whole unaldrtg is based on the democratization of political
processes, by engaging the public. The three nesiablerstransparency - information access - public
participation can be effective if applied in the proper way @ndupported with the benefits that ICT

brings to e-Government.

All'in all, information is the currency of democra@sg, it is stipulated in Directive 2003/35/EEffective
public participation in the taking of decisions &tes the public to express, and the decision-m#ker
take account of opinions and concerns which makelmyant to those decisions, thereby increasing the
accountability and transparency of the decision-imglprocess and contributing to public awareness of
environmental issues and support for the decisiakeri.

To achieve effective public participation in decisimaking with respect to the sustainable develapme
of the Environment, the public must have acces®nuironmental information, data services and
knowledge in every EU Member State in the framevadr&-Democracy / e-Governance / e-Participation.
This is also the objective of the Digital Agenda Europe.
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12 Annex

KEY TERMS AND DEFINITIONS

Aarhus Convention: The UNECE Convention on Access to Information, [RRulParticipation in
Decision-making and Access to Justice in EnvirortaleMatters, usually known as the Aarhus
Convention, was signed on June 25, 1998 in the dbanity of Aarhus at the Fourth Ministerial
Conference in the 'Environment for Europe' procdisgntered into force on 30 October 2001. The
Aarhus Convention is a new kind of environmentateagient and it is also a Convention about
government accountability, transparency and respenass. It grants the public rights regarding asce
to information, public participation and accesgustice, in governmental decision-making processes
matters concerning the local, national and transtiaty environment. It focuses on interactions betwe
the public and public authorities. The Aarhus Cartiom is also forging a new process for public
participation in the negotiation and implementatdinternational agreements.

Digital Agenda for Europe: The Digital Agenda is Europe's strategy for a fiishing digital economy
by 2020. It outlines policies and actions to maxzienthe benefit of the Digital Revolution for alloT
achieve these goals, the Commission will work dioseith national governments, concerned
organizations and companies. An annual Digitalefxgsly will bring stakeholders together to assess
progress and emerging challenges.

E-Democracy: E-Democracy is the use of ICTs and strategies dmmbcratic sectors” within the
political and governance processes of local comtimsistates/regions, nations, and on the globaglest

in order to enhance them. Namely it is concerneth tfie use of ICTs to engage citizens, support the
democratic decision-making processes and strengépeasentative democracy.

E-Environment: E-Environment is the use and promotion of ICT foe purposes of environmental
assessment and protection, spatial planning, andubtainable use of natural resources, and itdesl
public participation. E-Environment can be defimada) The use and promotion of ICTs as an instrtimen
for environmental protection and the sustainabkeafsnatural resources; b) The initiation of acti@amd
implementation of projects and programmes for $nabde production and consumption and the
environmentally safe disposal and recycling of @ided hardware and components used in ICTs, and; c)
The establishment of monitoring systems, using |@d$orecast and monitor the impact of natural and
man-made disasters, particularly in developing tes) LDCs and small economies.

E-Government: E-Government is defined as the government useCdk Ito offer for citizens and
businesses the opportunity to interact and conblusiness with government by using different eledgtro
media such as telephone touch pad, fax, smart,caelfsservice kiosks, e-mail, and particularly the
Internet, as a tool to improve the activities obliisector organizations and achieve better govem.
Additionally it refers to the provision of governmtenformation and services by means of the Interne
and other computer resources.

Environmental Democracy: Environmental democracy reflects increasing reitmgn that
environmental issues must be addressed by all thifseted by their outcome, not just by governments
and industrial sectors. It captures the princiglegual rights for all those in the environmentabdte -
including the public, community groups, advocatedustrial leaders, workers, governments, academics
and health care professionals. Access to envirotah@rformation for all who choose to participate i
the environmental decision-making process, is naletp the concept of environmental democracy.
Namely, environmental democracy is about governnbeirig transparent, accountable, and involving
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people in decisions that affect their environmétritdicates the opportunity and necessity forzeitis to
participate in environmental decision-making and tasponsibility of the governments and citizens to
understand and assess the meaning of the enviréalnm&@ormation.

E-Participation: E-Participation refers to the use of ICTs to beyadnd deepen political participation by
enabling citizens to connect with one another aiitth wtheir elected representatives. This definition
includes all stakeholders in democratic decisiofkintaprocesses and not only citizen related toprdow
government initiatives. E-Participation can be saermpart of e-Democracy. E-Participation involves t
use of ICTs for enabling and strengthening citiparticipation in democratic decision-making proesss
Depending on the aspect of democracy being promet&articipation can employ different techniques:
for increasing the transparency of the politicabgass; for enhancing the direct involvement on
participation of citizen; for improving the qualitgf opinion formation by opening new spaces of
information and deliberation.

Europe 2020: Europe 2020 is a 10-year strategy proposed byEtirepean Commission on 3 March
2010 for reviving the European economy. It aim$satart, sustainable, inclusive growth" with greater
coordination of national and European policy. Thedpe 2020 strategy put forward by the European
Commission sets out a vision of Europe's sociaketagconomy for the 21st century. It shows how the
European Union can come out stronger from thescasd how it can be turned into a smart, sustagnabl
and inclusive economy delivering high levels of émyment, productivity and social cohesion. To
deliver rapid and lasting results, stronger ecorayoivernance will be required.

GMES: GMES (Global Monitoring for Environment and Setyyriis the European Initiative for the
establishment of a European capacity for Earth @atien. The European Earth observation programme
GMES provides environmental information regarding planet, the climate, the consequences of human
activities on the environment and the influencesrofironmental issues on citizens daily lives.

ICTs: Information and Communication Technologies

INSPIRE: The Directive 2007/2/EC establishing an Infrastuuet for Spatial Information in the
European Community (INSPIREpame into force on 15 May 2007 and will be impletednin various
stages, with full implementation required by 20T®e INSPIRE directive aims to create a European
Union spatial data infrastructure. This will enatiie sharing of environmental spatial informatiomoag
public sector organizations and better facilitatélig access to spatial information across Europe.
INSPIRE is based on the infrastructures for spatifdrmation established and operated by the 27
Member States of the EU.

SEIS: The Shared Environmental Information System (SE$) collaborative initiative of the European
Commission and the European Environment Agency (BBAsstablish together with the Member States
an integrated and shared EU-wide environmentatimition system. This system would tie in better all
existing data gathering and information flows rethto EU environmental policies and legislatiorwilt

be based on technologies such as the internet aredlite systems and thus make environmental
information more readily available and easier tdarstand to policy makers and the public.

SISE: The Single Information Space in Europe for the iEbmment (SISE) was introduced by
Directorate General Information Society and Medighe European Commission in the year 2006 as the
subspace of the Single Information Space in Eumwjte the vision that environmental institutions,
service providers and citizens would be able in $i8E to collaborate or use available environmental
information without technical restraints.
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Abstrakt

Cilem tohoto fisppvku je ukdzat moznost sestaveni elektronickych viapgodklad pro optimalizaci
rozmistni mysliveckych z#&zeni v aplikaci JanMap. Dale je vyuZit systém Mapko vytvéeni
matematickych model a kvantifikaci realného stavu &e. Je uveden /fklad zavrecné prace
spoluautora tohoto fispevku jako ukazka podpory vazby #lagdani a praxe na FP VUT v Béna
moznosti aplikovat informatiku v praxi.

Abstract

The aim of this paper is an example of the contrn®f electronic maps for the optimization of ting
units using JanMap system. Here is also presented Maple system which is used to create
mathematical models and quantify the real numbewitif animals. The sample of the master thesis of
one co-author of the paper is presented as a demmatios of support the link of the education and
practice at FBM BUTand the possibility of applying information techogy in practice.

Kli ¢ova slova
Globalni pozini systém, JanMap, mapa, Maple, mysliveckézeai, webova mapova sluzba.

Keywords
Global Position System, hunting units, JanMap, Maaple, Web Map Service.

1 Uvod

V souwasné dob na drovni jednotlivych spravnich céllstale vice roste paba ucele® a pgehledr
digitalizovat uZiténé informace. V odborech pro Zivotni ptesti takovou roli mj. hrajeligitalizace map
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o mysliveckych z#enich v honitbad? (v piislusné oblast) a moznost s ni operativmakladat,
oporou pro ochranu Zzivotniho priedi a udrzitelnost jeho vyvoje se jevi ffetitnym snadno
konstruovatelny a aktualizovatelny model @tamzitého kmenového stavéiaw honitbachtaktrendu
jehocasového vyvojeExistenci takovych digitalnich map a madjg podpdena prace nejen kontrolnich,
ale i jinych souvisejicich orgéna organizaci. Bez jejich existence v&tSié piipadi je teba se
spolehnout na korektnost pouze pisemnyétginou malo gehlednych, materiélsestavenych z hlaSeni

(ro¢nim vykazem) podanym uZivatelem honﬂan mysliveckym hospodénttl. Kazdorani informace,
napg. o rozmistni mysliveckych z#izenich, o kmenovém stavu jednotlivych drupnvéte v honithk
véetrg Ghyni a odsteli, pak vychazeji zthto ramcovyckasto nevizualizovanych shrnujicich vykaz

Pravo myslivost#2 ma kazdy vlastnik honebniho pozemkitemz zakon stanovi, jak s timto pravem
miZze nalozit (nap kazdy honebni pozemek musi bytidsti honitby, sotasna pravni Uprava nezna
pojem myslivosti v klidu zike vlastnika honebniho pozemku). Vlastnik honebpitmemku nefize
zakézat vstup na pozemek pykonu prava myslivosti, na druhé stéansoba vykonavajici pravo
myslivosti na tomto pozemku musi hradit Skody,éktea pozemku a na porostech toufianosti
vzniknou.“(1),(2)

Prostedky informa&nich a komunikénich technologii (ICT), jejichz bdlivy vyvoj v souwtasnosti
zaznamenavame jak v oblasti vyJsjéé, tak v oblasti uzivatelské, pronikaji do vSefdr spoléenského
déni. V sogasnosti v dob turbulentniho vyvoje (nejen zidodu celoswtové krize) je teba na vSech
arovnich fizeni ungt operativié zasahovat, tdit krizové scénge, rychle se orientovat v mnozstvi
informaci, obraté a Wasr komunikovat, minit investéni programy, vyuzivat ndjzngjSich Gspornych
opateni k rozhodovani apod. Takové kroky jsou logickyg t/ice erudovan&im vice jsou ginény na
bézi odbornych podklada odbornych metodami.

K hlavnim programovym pitim Fakulty podnikatelské Vysokéh@ani technického v Ben(FP VUT)
pati propojeni teorie a praxe. Ukazkou toho je&dsp obhdjena za&retnd prace (2), jejiz autor pro
vybrany spravni obvod vytvib a digitalizoval mapu o mysliveckych #aenich v honitbach v oblasti
tohoto spravniho obvodu uzitim systému JanMap. Bialealizanimi a statistickymi prosedky systému
Maple zkonstruoval interaktivni (snadno i pro neenaatika ¢i neinformatika dosaZzitelné a
modifikovatelné) modely kmenového stavu jednotlivgiruhi zvéte atasového linearniho trendu vyvoje
stavu z¥¢ie v honitbach. Mapa i modely byly Zadanytwadi pofteb odboru Zivotniho prasdi pro

39 Honitba (zemédelské, lesni, vodni a ostatni) je souhrn souvisijohemk s pravem myslivosti. Pojem honitba
souvisi s navrhovanim a tvorbou honiteb, drziteteuzivatelem honitby, jakostriidou honitby, vyuzitim a
klasifikaci honiteb, honebnimi a nehonebnimi pozgmkvinnostmi uzivatél honiteb aj. vice viz (1), (2).

40 yzivatel honitbyje osoba, ktera v honitlvykonava myslivost ve vilastni reZii. (2)

41 Myslivecky hospodge odborny spravce honitby a musi byt ustanoverkpzdou honitbu. (2)

42 pravo myslivostje souhrn prav a povinnosti&wchranit, cile¢édome chovat, lovit, fiviastiovat si ulovenou
nebo zhaslou 2¥ (stelena z¢t zhasne, festala-li Zit, tzv. zhasla), jeji vyvojova stadighezy paroZi a uZivat

k tomu v nezbytné ¢ honebnich pozemk(2),(3) Pojem pravo myslivosti souvisi s vykoneryslivosti (pravem
myslivosti v uznané honif), ochranou myslivosti, omezenim vstupu do honéttaakazem ¢kterychéinnosti,
zvéfi, zabragnim Skod na z4i, normovanym a minimalnim stavemétg, zpisobem pikrmovéani, krmnou normou
a davkou, vice viz (1),(2).
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nasledné analyzy, vydavani konkrétnich smysluplrofdteni, nansty k legislativnim krokm, piipadré
jina doporieni pro ochranu a udrzitelnost vyvoje zivotnihostiemli v tomto spravnim obvodu.

2 \Whbrané aplikace, systém JanMap a Maple

Geograficky informaéni systém(Geographic Information System, GIS) zahrnuje waré, software,
data a jejich piizovani, spravuéchto dat, analyzu a zobrazeni vSech forem geogsaficbrazovanych
informaci. Tato technologieiie byt integrovana do jakéhokoliv infortmého systému. (2),(3)

Webova mapova sluzbgdWeb Map Service, WMS) je standard vyvinuty a ifm&é|ny pomoci Open
Geospatial Consortium (OGC). Tato sluzba pracujerimeipu klient-server a umaaje sdileni
geografickych informaci ve foréirastrovych map. To vSe je zpriestkovano pomoci internetu.
Vysledkem daného pozadavku GIS softwaru na WMSesgsou obrazova data v nigirejSich
formatech, ktera zobrazuje tematickou geografidkéormaci (mapovou vrstvu), anebaige byt

vysledkem pekryti vice vrstev — jedna se 0 mapovou kompoz@razova data jsou

georeferencovali®, a tak je umozima jejich spravna prezentace. Georeferencovaiérnyt v tomto
piipadt jednoznang dany referetni sodadnicovy systém a stadnicovy obdélnik (box), ktery obsahuje
pozadovany obrazek, v tomto systému. Zakladnincam WMS jsou vzajemné interakce, a to stroj-
stroj a strojélovék. Server podporujici sluzbu WMS je nazyvan a éaman jako mapovy server. Je v
nejvyssSim vrcholu této komunikace. (2),(3)

Globalni poziéni systém(The Global Positioning Systém, GPS) je pasivozibovy radiovy navigéni
systém pro wovani polohy objektu, rychlostigsu (Positioning, Navigation and Timing, PNT). Teent
systém dli uzZivatele na autorizované (armada USA, arméert NATO) a neautorizované (vSichni
ostatni uzivatelé systému). (2),(4) Systém GPXlgel& zeiti zakladnich segmein{podsysténi):
kosmicky (Space Segment), kontrolni (Kontrol Seginarzivatelsky (User Segment). Systém je
spravovan a také vyvijen ministerstvem obrany U@} (4) UZivatelsky segment s&lada z libovolného
mnozstvi GPSifjimaca, které gijimaji signaly ze satelitGPS. Z &chto informaci péita polohu
trojrozmirného modelu, ale také zachycuje aktudd. (2),(15) GPS satelity poskytuji sluZzby nejem pr
vojenské gely, ale jsou k dispozici i pro civilni p@by. Civilni sluZzby jsou vokhk dispozici vSem
uzivatelim v kontinualnim celogitovém ngtitku. (2),(15)

Spojeni technologii GPS a digitalni mapy vytydruzny a vykonny navigai systém. Poskytuje
konkrétnimu uzivateli zakladni vizualni informacjeto poloze, ale také moznosigmjeni jinych
externich databaziizné body, vysSkové informace). (2),(6)

Janitor je systém ufeny k zisk&vani, organizaci, spgaanalyze a syntéze dat. Samostaracujici a
vzajemr propojitelné aplikace umagji skir dat v terénu §etrg jejich prostorového geni, vedeni
datového skladu, zakladani a import dat a jejidtaet] dale konstrukcidetrg mozné modifikace
formuld a jinych vystup. Zakladni otekend technologie systému uniiofe tvorbu formul&i k
zadavani a spréwat etns podpory ukladani prostorovych dat (GIS). (2),@itor vyuZiva dotazovaci

jazyk SQI44 veetrs modifikaci daného databazového stroje, umge zobrazit datové soubory s

43 Georeferencovani — anglicky Georeferencing — \gatprostorovych referenci

44 SQL (Structure Query Language) — standardizovangizbvaci jazyk pro praci s databazemi
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prostorovou orientaci (mapova projekce, Zpisné sotadnice) v GIS aplikaci JanMap a publikovat
formulde a dokumenty vytdenych pomoci nastroje DataBuilder. @jafické znazoreni struktury
systému Janitor zachycuje Obr. 1.

| ConnectionAdmin |

Sprava
databazi

SKED | [ISaeE
Obr. 1: Grafické znazo#ni struktury systému Janitor

[Zdroj CENIA LabGlIS. JANITOR. [online] 2005,[cit.®A1-1-4, (2)]
Dostupny zhttp://janitor.cenia.cz/www/j2 _html.php?id=2&langzeRidmn=24 (2)]

JanMap Ize chapat jako systém pro praci s prostorovyny.ddanMap je GIS nastroj systému Janitor
pro ziskavani, spravu, vyhodnocovani a publikovdai s Gzemni vazbou. Pracuje s rastrovymi a
vektorovymi datovymi formaty, které umgg nejen zobrazit, ale i editovat. Propojenim siDat
umozuje komfortni praci s atributovymi informacemi jetlivych vrstev. PestoZe tato aplikace Zaala
velmi skroma jako nastroj uteny k jednoduché lokalizaci dat na digitalni rigje dnes plnohodnotnym
GIS nastrojem, kdeffbyvarada sofistikovanych funkci/ge vyhrazenych jen velkym é&3mou drahym
aplikacim). Cilem vyvojového tymu je nabidnout nofistktery uspokoji &Sinu uZivatel GIS pi
zachovani gehledné struktury a malych nagbka drovni hardware.(2),(7)

ArcReader je aplikace pro nekomémi vyuziti. Je vola stazitelna, umatije prohlizeni a tisknuti map a

mapovych podklail ve formatu PMES, podporuje spolupraci a sdileni uZivatgrostednictvim
internetu. Bitom cilem je nejen poskytnout geograficka date, alySit gistup k nim a mapam zdarma

nebo za dostupnou cenu. Aplikace funguje na ty@itarech jako ArcObjects 46 a sdili spoleny
pohled s programy ArcGIS Desktop. &ihplikace jsouArcView— pro prohlizeni, spravovani a analyzu
geografickych datArcEditor — jako roz&eni ArcView o vytvdeni a spravu geografickych datcinfo —
zahrnujici veSkeré funkce ArcEditoru a ArcViewrcGIS Publisher— pro konvertovani mapovych
soubofi do publikovatelnych mapovych forni@PMF. ArcGIS Publisher umaije vyvojdam vytv&et
vlastni ArcReader aplikace nebo vkladani funkciReader do stavajici aplikace. Toto je programovano
pomoci aplikaceArcReader Contrglkterd niize byt pouzivana pmyslovym standardem na zékéad

45 PMF (Published Map Format) — publikovatelny mapéuynat

46 ArcObjects — vyvojové prostdi pro ArcGIS aplikace, pracuje se ve Visual Basic
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vyvojového prosedi jako je Microsoft ® Visual Basic ®.cc (2) Greé vyjadeni procesu od tvorby
mapy po jeji prohlizeni je zachyceno na Obr. 2.

Shame the pubilished map Archeader
with any AncRaader or
ArcGl Desktop user

. PMF

Pubiish the map usang

the ArcGl5 Publisher

1o create 3 PAAF Dle

Publisher

g
Author 3 map {create 2 ArcGls
MXD frle) with ArcGIS Desktop

Deskiog (Arciew,
Arckditor, of Arciniol

Obr. 2: Grafické znazo#ni procesu od tvorby mapy po jeji prohlizeni
[Zdroj: ESRI. ArcGIS Publisher and ArcReader. [arli 2004,[cit. 2011-2-4]. Dostupny z WWW:
<http://mww.esri.com/library/brochures/pdfs/arcreacpublisher.pdf>. str. 4, (2)]

Maple je paiitatovy systém, ktery je schopen pracovat v rezimu sjickych i numerickych vypéti.
Nastroje a progtdi sodasné verze systému Maple jsou pracgoveimi pratelské. Jeho oviadani klikacim
kalkulem a bohatymi paletami nasfroje vsticné vici logickému vedeniteSeni Uloh, firozenému
matematickému zapisu i intuitivnimdgtigtupu k obsluze systému zaloZetiédevsim na interaktiwit (9)
Je vybaven stéle zdokonalovanymi pregky pro grafickou dvou kidimenzionalni vizualizaci, animaci
i simulaci jevi (véetrg jejich prezentace) nejen v matematickych discgadim ale i v firodowdnych,
technickych a ekonomickych oborech. Funkce, ktegiblil nabizi, zahrnuji celaadu matematickych
disciplin od diferencialniho a integralniho¢po presteSeni rovnic, diferencialnich a difetaifich rovnic,
dale logiku, statistiku aZ k dalSim i velmi po&ilg§m matematickym metodadm cilenym zejména agilika
vhodnosti. Maple dokumenty a zapisniky jsou uklgdémformatu MW, ktery je kompatibilni s mnoha
jinymi pocitatovymi platformami a opet@imi systémy. Systém je neustéle kontingaipzvijen a
reaguje na podiy praxe i teorie. V saiasnosti jeho vyvoj vede kanadska spotesti Maplesoft Inc.
(dostupny nahttp://www.maplesoft.cg ktera podporuje aktivity jeho uzivaliel celosétovém ngritku.

V Ceské republice(R) podporuje jeho uZivatele Klukeskych uZivatél Maple (Czech Maple User
Group, dostupny néttp://www.maplesoft.cztadou aktivit a produktv ceském jazyce.

3 Kartografie a geograficky informaéni systém

Kartografie je dle definice OSK/ , veda o sestavovani map vSech draghzahrnuje veSkeré operace od
pocaterniho vyndrovani az po vydani hotové produkcedie definiceCSNA8 v édni obor zabyvajici se
znazor@nim zemského povrchu a nebeskydbsta objeki, jevi na nich a jejich vztah ve forn#
kartografického dila, a dale soubdinnosti gi zpracovani a vyuzivani map(2),(10)

47 OSN — Organizace spojenych naiod

48 CSN — zakonem chré&né oznaeniceskych technickych norem
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Geograficky informaéni systém (GIS) je v sodasnosti pevé provadzan s kartografii. Kartografie
zpracovava vyhradndata GIS. A naopak GIS aplikace se bez geovizawdizie forms kartografickych
vystupi neobejde. Tradni metody geovizualizace nejsou v &asnosti kvalitativé substituovany
digitalnimi postupy. RozliSmeitzakladni kartografické vystupy geoinforéiméch technologiiAnalogova
mapa-— profesionalni kartograficky produlk®atovy nahled- uzivatelsky pohled na databaze zalozeny na
principech geovizualizai techniky v prosedi GIS, datové nahledy jsou pouze pracovnim nddéen,
nesngji se vydavatDigitalni kartoprodukt— zahrnuje i virtualni reality geoprostoru, anirang mapy,
multimedialni mapy, dynamické mapy, mapové serveshové mapy). (2),(16)

Mapa je ,zmenSeny generalizovany konveh obraz Zer nebeskychétes, kosmuci jejich casti,
prevedeny do roviny pomoci matematicky definovanytihi (kartografickym zobrazenim), ukazujici
podle zvolenych hledisek polohu, stav a vztaligognich, socioekonomickych a technickych obijekt
jevii.” (2),(10), dle definice Mezinarodni kartografickéoaiace zmensené, zevSeobé&ud a vysstlené
znazor@ni povrchu Zemy ostatnich nebeskyclés nebo nebeské sféry, sestrojené podle matestaick
zakona na rovi#i a vyjadujici pomoci smluvnich znakozmiséni a vlastnosti objekt vazanych na
jmenované povrchy.“(2),(10) Mapy jsou ifdény dle fiznych kritérii: podle obsahu (topografické,
tematické), podle zobrazovaného Uzemi (astronomicledisféry, mapy oceénstafi, nest aj.), podle

acelu (3kolni, ¥decké, vojenské aj.), podiestitka?® (velké, stedni, malé, geodetické, kartografické aj.),

podle paétu mapovych list (samostatné, mapova dila, atlasy, konvalfltgj.) podle formy (kreslené,
fotomapy, anaglyfove, digitalni aj.) (2),(11) Nize@inime mapy néastji frekventované.

Katastralni mapy ,slouzi pedevSim pro pégby katastru nemovitosti. Jsou grafickym podklagemn
urcovani pravnich vztahk nemovitostem a ¢émvani da@ z nemovitosti¢cimz je zasadhovlivren jejich
obsah i zfisob zpracovani.(2),(12) Ukazka digitalni katastralni mapy zobr&e& programu JanMap je
zachycena na Obr. 3.

budova FP VUT aijlehlych pozemk)
[Zdroj: (2)]

49 Metitko mapy — Udaj, ktery vyjadje pongr délky vzdalenosti na magku délce vzdalenosti ve skidtesti

50 Konvoluty — pisemnosti svazané do knihy
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Geografické mapyse zakladnim geografickym obsahem zobrazuji nejew, jale i vztahy firodni a
socio-ekonomického charakteru. (2) Ukazka geodtéfinapy je zachycena na Obr. 4.

Geograficka mapa Stredoceského kraje
(Geographical map of the Stfedocesky Region

e hranice CR Obce se statutemn mésta
N\ hranice kraje podle po&tu obyvatel
N\ hranice okresi {siav k 31.12.200%)

silnigni sit' @ <= 2000

=== dilnice @ 2001-5000

5007 - 10 000
10001 - S0 000

silnice 1. {fidy
— silnice 2. ffidy
Zeleznicni sit'
—=-mu gelostabni fraté
—— ostatni traté
[ vodni plochy
vodni foky

vyskove stupng (m)

250 500 VS0 1000 1250

Obr. 4: Uk&zka geografické mapy&iaieského kraje
[zdroj: Cesky statisticky fad. Geograficka mapa kraje. [online] 2011, [citl2®4-19]. Dostupny z
WWW <http://lwww.czso.cz/xs/redakce.nsfli/geograficknapa_kraje>, (2)]

Topografickd mapa zobrazuje prostor 1 000 KmZhotoveni takové kvalitni mapy vyzaduje préci

topografi, geodet, kreslii a také tisk&i. Topografické mapy se kreslfimo v terénu, a/nebo se provadi
letecké mapovani a také druzicové snimkovani. (2)

Statni mapova dila; Zakladni mapyCeské republiky stedniho mé¥itka; Rastrova zakladni mapa;
Vojenské topografické mapy; Zakladni vodohospodska mapa 1:50 000; Siliini mapa Ceské
republiky 1:50 000—- pati k dalSim zakladnim pouzivanym mapam. (2),(12)

Digitalni mapa — ,S novodobymi zanami v kartografii souvisi velkéighi geoinformaci, které&-masi
své vyhody, ale tak@adu nevyhod a probléimV digitalni kartografii i v celé geoinformatice pouziva
velké mnoZstviiznych datovych formét Specialni formaty existuji jak pro vektorovouskne, tak i pro
rastrové obrazky, textovy doprovod, uloZeni datetadat, distribuci dat, publikovani grafickych i
negrafickych vysledkna mapach a dalSi typy dokumgn¥etSinou nejsou vzajerdrkompatibilni acasto
neni znama ani jejich struktura. Proto je obtize@ch sdileni a $eni. Mnoho formdi je vazano na
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konkrétni softwarovy produkt. Pet formati prudce nafistd s novymi vystupnimi /Zzenimi,
hardwarovou platformou, ale také pouzivanym opeim systémem, coz komplikuje ¥§im dat mezi
jednotlivymi systémy i komunikaci mezi jednotlivgnaicovisti.“ (2),(16)

Digitalni mapovani je komplexni soubor technologickych postigiru, zpracovani, ukladani a uzivani
dat o Uzemi, zaloZeny na vyuZiti programovych dnekych prostedki automatizace a vedouci k
vytvoreni digitdlniho modelu Gzemi. Zahrnuje jak teré&tf dat pomoci geodetickych metod (GPS), tak
i tematické mapovani fpmo v digitdlnim prosedi. VSechny procedury jsou zavislé nanych
integrovanych mobilnich #&enich, v nichZ jadrem je dvojice technologii GISGPS.Rada aplikaci
probihd i v redlnémiase. Mapovanim vznikla digitalni data jsou daleazprvavana a vyuzivana nejen pro
tvorbu map, ale i pro zetmerické, geografické, architektonické a projektovécpraMetody digitalniho
mapovani se aplikujitpmalém ploSném rozsahu mapovaného Uzenilieité je osvojeni si modernich
postupi klasické geodézidData jsou strukturovana a nabyvaji pozadovanyclbati jiz p/i samotném
meieni v terénu.” (2),(16)

Webova kartografieakceptuje, Ze komise pro mapy a internet defirmostgii zakladni sréry vyzkumu
digitalni kartografie v progedi internetuinternet Map Usglnternet Map DeliveryInternet Multimedia
Mapping Internet Mobile Mapping(2),(16)

4 Cenia a Ustav pro hospodeéskou Upravu legsi

Cenia, ¢eska informani agentura Zivotniho prdstdi byla #izena v roce 2005 na zakéadozhodnuti
ministra Zivotniho prosedi jako statni iispsvkova organizace Ministerstva Zivotniho piesi (MZP)
CR. Funguje jako zazemi pro agregované a statistidkémace o Zivotnim pro&di, sektorech a socio-
ekonomickych aspektech udrzitelného rozvoje. Jesimao fungujici inform&ni vymenu, centralni
ohlaSovnu a zjednoduSovani ohlaSovani. (2),(8)

Geoportal Cenia je dostupny na adrese http://geoportal.gov.cz/geest/welcome. Mapové sluzby
Portalu véejné spravy jsou deny Sirokému okruhu uzivatebd veejnosti az po podporu vykonu statni
spravy a samospravy na viech urovnich. Provoz@mteiapovych sluzeb je MZBR. Provoz samotny
zaji¥uje Cenia, ktera také poskytuje aplikace Janitgst&n umoi#uje vyhledavani pomoci stadnic a
podle nazvu lokality nebo adresnich Bpameénu nefitka, nefeni vzdalenosti, vypinani a zapinani
zobrazovani jednotlivych vrstev, dale vypis textdvynformaci o vybraném objektu a sdileni mapovych
sluzeb(2),(5). Hstup k mapovym sluzbdm pomoci webového rozhraminezrén rovréz formou IMS

(Internet Map ServePl a WMS (Web Map Serviced? sluzeb. Uzivatel pracuje s ni&ngjsimi GIS
software, ale i dalSimi mapovymi servery, které molednotlivé mapové sluzbygbirat a zobrazovat
spolu s vlastnimi daty, ktera byvaji lok&lmuloZzena. Mapové sluzby Portaluiemé spravy mohou
piebirat externi mapoveé sluzby ze vzdalenych sérygj,(5)

Ustav pro hospod#&skou Gpravu lesi®3 Brandys nad Labem (UHUL) ,je organizacni slozkou statu
ziizenou Ministerstvem zedelstvi (MZe)CR. Historie Ustavu saha do roku 193%2),(13) UHUL mj.

51 |MS — Interent Map Server — server zptegkovavajici mapyies internetovéifpojeni
52\WMS — Web Map Service — webova mapova sluzba

53 Zpracovano podle Ustav pro hospiskidu Gpravu les O nas. [online] 2003-2011, Brandys nad Labem [cit
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zabezpeuje funkce Informaniho a datoveho centra (IDC) ddvi lesniho hospodétvi a myslivostCR.
IDC zaji¥uje vedeni centralni databaze a archivu o lesigtyslivosti vCR, Wetrg dat monitoringu a
dalSich navazujicich informaci. (2),(13)

Mapovy servetUHUL poskytuje mj. gehled honiteB4 v ramci CR, mapové projekty oblastni plany
rozvoje leg a mapy zdravotniho stavu teSR z druzicovych snimk (2),(14)

5 Digitalni mapa — editace mysliveckych z&zeni

V odstavcich 5 a 6 se vtomtaigmvku piimo vychazi z (2). Editace mysliveckychtizani je
realizovana aplikaci JanMap. Nejprve GPStaduice (vstupni data) uloZzena #stroji jsou zanesena do
dialogovéhoradku vyhledavée (Google>Mapspievede GPS sdadnice a zobrazi konkrétni misto na
map). Poté Ize editovat jednotlivé body (mysliveckéizeni) v programu pomoci editd liSty a vrstvy.

Pritom je feba pracovat sékolika mapovymi vrstvami. Bkteré vrstvy jsou jiz v programu JanMap
pieddefinovany, k jinym je féba se ppojit uzitim sluzby WMS $oubor>Web sluzby> WMS
pripojeni..), viz Obr. 5. Usiedni je mapova vrstvaghledu honiteb ¢R (viz UHUL a grisludny odkaz
16 pod c¢arou). Nasledd jsou zobrazeny jednotlivé honitby ozeay evidetinim &islem a nazvem.
Barevré jsou odliSeny honitboy MZP a nehonebni pozemky. $Dahapovou vrstvou je zvolena
Ortofotomapa ze serveru (geoportalu) agentury Cetexa je jiz pimo za&lenéna v programu. Pro
piesné zaneseni bodu (mysliveckéhdizzmi) na utité parcele jsou implementovany dalSi vrstvy
z geoportaluCeského tadu zenmiméiického a katastralinihoCzK). Je teba dodrzet spravnou
posloupnost skladani mapii pzobrazeni pdebnych Udaj a objeké (nékteré mapy nemuseji byt
Lprahledné“, pak nmze dojit k nezadoucimu z&esni rekterych elemeri).

Dale, pro editaci samotnych mysliveckychizeani (i oznaeni: kazatelna @ posed @ zésypv;

krmné zéizeni ﬂ'\) posta&i zobrazit hranice honiteb &slem a nazvem. Prvni mapova vrstva je
Ortofotomapa slouzici jako podklad pro dalsi vrs@npaliku vrstvy pehledu honiteb je zaSkrtnuta pro
zobrazeni pouze vrstidranice honiteb Vypnuty jsou mj. vrstvyHranic nehonebnich pozetkpro nas
neni &elna) aHonitby MZP(ve sledovaném spravnim obvodu se nevyskytujd)Obr. 6.

2011-03-11] Pednet ¢innosti. Dostupny z WWW: <http://www.uhul.cz/uhut@s/>

S4\wMms pipojeni k serveru Honitb¢R je http://geoportal2.uhul.cz/iwms_honitby?SERVI®EAS nebo
http://geoportal2.uhul.cz/cgi-bin/honitby.asp?SERZEWMS
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Viastnostivrstvy x|

HIavananrazit W3 |

Nazev  |UHLL - Honitby |
LRL: Ihttp:,l',l'genpnrtal2.uhul.czIl'wms_honitby?SER'«-‘ICE=WMS&rE
Phdat... | Upravit.. | Smazat | [Fiatkt visstnost

Mazev sluzby:  (JHOL Honitby 2009 Web Map Service

erze: 1.1.1

Format mapy: I imagejgif ﬂ
Format info dak: Iapplicationjvnd.ogc.gml ﬂ
Kéd SRS Iepsg:2065 |
Jména SRS

Prihledna barva Ilﬁ???ZlS |
Prisvitnost IIZI Yo

oK | Zancel |

Obr. 5: Vlastnosti vrstvy uzitim WMSipojeni (vrstva pehledu honiteb) v aplikaci JanMap
[Zdroj: (2)]

H M= Layer group
= = UHIL Horithy 2009 Web Map Service
(1% Hranice nehonebnich pozemkd

D’ Mehonebni pozemloy
C® Hranice honiteb MZP
% Honitby MZP
M Hranice honiteb
% Haritby

= Ortofoto aktuini S0cm

Obr. 6: Poskladani mapovych vrstev v programu JanMa
[zdroj: (2)]

Pro kazdy druh mysliveckého izeni je nutné vytvdt samostatné vrstvy pomoci edita liSty a
roletkového menu v programu JanMap. Zakladani nové vrstvy se vzdyeiityp moznosti editace (vzdy
jedina moznost). Ndfklad v mapové vrstv,kazatelny" jsou zobrazeny pouze kazatelny, (viar.(y).
Tedy kazdy druh Z&eni (kazatelna, posed, zasyp, krmnézeai) ma svou mapovou vrstvu.
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Obr. 7: Ukazka zanesenych kazatelen bez projekt#d@ymapy v aplikaci JanMap
[Zdroj: Vlastni zpracovani v korespondenci s (2)]

Okno pro spravné poskladani mapovych vrsté¥erposlouzit i jako legenda projekce, (viz Obr. 8).

= W & Layers group
= W = myslivecka_zarizeni_rosicko
= W B kazatelna.shp
L ]
= M E] posed.shp
&
= M E] zasyp.shp
¥
= W E krmine_zarizeni.shp
Iy
E W & UHIL Honithy 2009 weh Map Service
049 Hranice nehonebnich pozemkd
% Mehonebni pozemby
O Hranice honiteb MZP
9 Haonithy MZP
¥ Hranice honiteh
O® Haonitby

Obr. 8: Okno pro spravné poskladani mapovych vrgt@plikaci JanMap
[Zdroj: (2)]

Nakonec, finalni prezentage zaznamenanych mysliveckychiizeni, tj. zobrazeni v&ech vytemych
mapovych vrstev ve spravnémipdi je uvedena na Obr. 9.

55 poznamkade nezadouci poskytnout konkrétni data o wmiishysliveckych zézeni Siroké viejnosti, a to
z divodu ochrany z&fe pred nezdkonnym lovem, tzv. pytlactvim. Proto je @yt pouze malé vyge celkového
spravniho obvodu, a to s neaktualnim realnym stavem
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Obr. 9: Prezentace mysliveckychizani
[Zdroj: Vlastni zpracovani v korespondenci s (2)]

6 Vizualizaceéasového vyvoje v Maple

Dynamicka, pehledna a snadno modifikovatelna varianta, jak tafek prezentovat statistiky o
jednotlivych druzich ztfe pro dalSi analyzy, vyzkumy, pro hledani souvi$los vysloveni fiznych
opateni, je jejich modelovani a vizualizace wfia*ovém prostedi. V tomto pipac je uzito pracovniho
prostedi p&itatového systému Maple a jeho zabudovanych interaktivprostedki.

(A) Jsou sledovany jednotlivé druhy &g (zajic, bazant, sén ¢ernd, jeleni a mufloni 2%). Pro
sledovanéasové obdobi jsou provedeny vizualizac&tpauhynulych a ulovenych kiszvéie a
kmenového stavu #ie zji¥ovaného &tanim v jednotlivych honitbdch sledovaného sprdoni
obvodu (pdet zwte je uvadn v kusech). Je uZito spojnicového grafu. Vyhodohotje moznost
piehledného a rychlého srovnatiigiudnychtasovych vyvaj.

(B) Pro jednotlivé sledované druhy &we (zajic, bazant, séh ¢ernou, jeleni a mufloni 2¥%) je
modelovan linearni trend kmenového stavéiev(jeho pdtu v kusech) zjifovaného &tanim ve
vSech honitbach daného spravniho obvodwitam casovém Useku.

Pritom v obou bodech se pracuje se vstupnimi primdirdaty z oficialnich zdznaimodboru, ktera jsou
ziskavana dle zvyklosti a platnych pravidel pricfegaznamenavani (jde otgoby fyzickych zjiovani
skut&ného pdtu zwte apod.). Tyto skutmosti z divodu rozsahu tohotorispsvku detailré neuvadime.
Z téhoz divodu budeme prezentovat ukdzku sekvence uZityiltazi v Maple pouze pro variantu (B),
stejre tak uvedeme vzorovou vizualizaci maidebuze pro vybrany druh &e (zajic).

(ad A) Red zahajenim prace jegeba zajistit gisty“ Maple dokument restarf) a pro vykresleni
spojnicovych graf pripravit/otewit knihovnu s grafy lots). Nasleduje n&eni hodnot z vykay, tedy
vytvoreni gisluSnych dvourozemnych poli @rray), wetns pfifazeni a pojmenovani dith grafi pro
modelovani Uhynu, odchytu a kmenového stgMot). Na za¥r jsou zobrazeny vSechnyi grafy do
jednoho obrazku spaieé (display). Podrobné popisy, umésti a dalSi volby pro titul grafu, os, legendy,
typu, tlousky, stylu, barvyéar apod. jsou realizovany interaktivnimi piestky systému Maple uzitim
bud’ automaticky iniciované specialni kontextové gradidiSty (Obr. 10) nebo (a to zejména) pomoci
praveho tlaitka mysi a automaticky otéané specialni podnabidky v ral€Obr. 11).
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e - 1 (&% @ HH

Obr. 10: Specialni kontextova lista pro interakiiipravy grafi v Maple
[Zdroj: Vlastni zpracovani v systému Maple]

i Cut ttrl+><

Copy Chrl+C

Copy full precision

Paste Chrl+y
Style 3
Syrbol 3
Line ]
Colar »
Transparency ]
fxes ]
Title p|  EditLegend...
Scaling Constrained Remove Legend
Position Top
Manipulataor 3  Bthom
Export » Left
Right

Obr. 11: Specialni podnabidka v rélero interaktivni Gpravy grafv Maple
[Zdroj: Vlastni zpracovani v systému Maple]

Finalni vizualizace modelovani thynu, odchytu a kave&ho stavu e (pro drobnou i - zajice)
spojnicovym grafem je prezentovana na Obr. 12:

Zajic
600 |
300 |
400
pocet |
(ks) 5
200 |
100 -
| —— ___————__'-——__
T T T T T T T T T T T T T T T T T 1
2002 2003 2004 2005 2006 2007 2002 2009 2010 2011
rok

|— uhyn odstFel = séitani (kmenovy stav) |

Obr. 12: Grafické znazoéni uhynu, odselu a kmenového stavu&e — zajic
[Zdroj: Vlastni zpracovani v korespondenci s (2)]
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Je evidentni, Ze spdlea vizualizace jev prehled a srozumitels vyjadii vSechny it vyvoje, umozni
jejich komentée a solidni orientaci i srovnani. Poskytne oporo palsi analyzy, f@devSim pro
konfrontaci s vertikdlnim{gsobenim vijSich vliva, prostedi a udalosti, které odbor pro Zivotni predt
eviduje a které mohou bytiginou zjiS&nych skuténosti. Ritom do gipraveného Maple formuié mize
primarre vkladat data dle jednoduchého navodu i nematendtikeinformatik. Tedy lze jej Siroce
uplatnit, ale i aktualizovat a modifikovat, a n@ske vyuZivat pro formulovani dopotani, rozhodovani a
fizeni.

Ukazka mozného komentduvedené vizualizace:
Z Obr. 12 je vidt

» patrny Ubytek kmenového stavu drobné&iev(zajice). Vizudlnim vyhodnocenim lze origma
usoudit, Ze za posledrityti roky poiet kusi zajial zjiSttny <itanim na daném Uzemi osciluje
priblizné kolem g@ti set kusg, zatimco v #ve¢jSich obdobich tento stav Ize odhadnouitpm ténii o
sto kust vétSim. MizZe to byt nésledek vlivu &ité negiznivé klimatické podminky, neljoryrazné
nemoci a epidemie v danéfasovém Useku a na daném Uzemi nebyly zaznamenéagg. vl byt vSak
i disledek potravinovéheetézce, coz se jevi pragdodobrjSim. Poukazuji na to celkové vystupy
provedeného vyzkumu (modelovani).cerné zéte (z divodu rozsahiglanku neuvadime podroihn
byl totiz registrovan zvysujici se &t kudi (jeho kmenového stavu). S timibe napiklad souviset
doporieni o zachovani remiitka ke v polnich honitbach, aby drobnaggwméla moznosti Ukrytu.
V pripadé negiznivych klimatickych podminek bude vhodné zajigtiavidelrgjSi prikrmovani. Dale
pii s¢itani kmenového stavu zajiza posledni obdobi je patrny fisir tohoto druhu drobné &te,
vyvoji podminek Zivotniho progdi ¢i v legislativnich opdenich, coz Ize agh vystopovat do jisté
miry z vysledk celkového pizkumu;

» (hyn zajice je tésf po celé sledované obdobi vyrovnan, je powinizky a je mird (az na prvni dva
roky sledovaného obdobi, kdy je vyraymizsi nez odsel, coZ ot koresponduje s nevyskytnutim se
zavaznych nemoci epidemii a vcelku vyrovnanych podminek Zivotngrostedi;

» odstel zajice, ktery se v prvnich dvou rocich sledowanédbdobi rapidh sniZil v porovnani
s paatenim stavem (fiblizné na jeho dv tretiny), tehdy vysoceipvySoval Uhyn, cozZ lze vystlit
napiklad zavedenim platnostiditych legislativnich opdéni. V dalSich letech je odst zajice vcelku
stabilizovany, vizualnim vyhodnocenim Ize odhadna@lti nizky naiist odstelu zajice.

(ad B) Ogit je vhodné sekvencitikazi zahdjit restartem systému a dfeknihovnu se zabudovanymi
statistickymi progedky:
> restart . with(Statistics) :
Nasleduje n&eni vstupnich dat do Maple dokumentu jako dvoutarék(roky sledovaného obdobi a
kmenovy stav zajice):
> X := Vector([2004, 2005, 2006, 2007, 2008 2009, 2010, 2011], datatype

= float) :
> Y := Vector([638, 671, 636, 476, 492, 538, 485, 579], datatype

=float) :
Uzitim regresni analyzyipddefinovanou procedurou v systému fjeba utit linearni trend hledané
zavislosti €asovy vyvoj kmenového stavu zajice) ve sledovanédobi. Odezva systému vyjaie
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piedpis linearniho trendu <+gpis pro regresnitjonku. Ritom v Maple Ize zvolit i velmi vysoky pi@t
desetinnych mist regresnich koeficient

> LinearFit([1,t],X, Y, t)
39304.3452380932140 — 19.297619047618Q2385

Derivace (jako funkceffriastki kmenového stavu zajicetase) vySe vymodelované funkce (zde, v
linearnim gipad: jde o ,vypaetni trivialitu“ — jde gimo o koeficient u linearnihélena Fedpisu —
uvadime z @ivodu prezentace vyptu derivace v Maple) je konstantni a zaporna, sdign gimky je
zaporny a&asovy trend vyvoje kmenového stavu zajice je kiekaj

= diff (39304.3452380932140 — 19.2976190476180385 t,t
-19.297619047618038

V dal$im budeme situaci graficky vizualizovat. Negptedy fjde o oteveni knihovny pro kresleni griaf
a na&teni gislusnych diskrétnich hodnot z vykagkmenovy stav zajice) pro nasledné spodezobrazeni
bodového grafu a regresrimky ve sledovaném obdobi:

> with(plots) :

> podZAJIC = [[2004, 638], [2005, 671], [2006, 636], [2007, 476],
[2008, 492], [2009, 538], [2010, 485], [2011, 579];

bodZAJIC :=[[2004, 638], [2005, 671], [2006, 636], [2007, 476],
[2008 492], [2009, 538], [2010, 485], [2011, 579]]

Finalni vizualizace bodového grafu a regresirhy jako¢asového vyvoje kmenového stavu zajice je
uvedena na Obr. 13:

~ plot([bodZAJIC, 39304.3452380932140 — 19.297619080885 t],t)
=2003..2012,style=[point,line],color=[blue,red]):

Zajic

660 -

640

620

a0 -

pocet 530 —-
(&) 54
540 4

520 4

500

&

430 4 &

T T T T T T T T T T T T T T T T T T 1

2003 2004 2005 2006 2007 2008 2009 200 2011 a0z
rok

linearni trend vyvoje kinenoveéeho stavu |

| < hodnoty z vjkazu

Obr. 13: Kmenovy stav drobné&e — zajic (regresniffimka a bodovy graf)
[Zdroj: Vlastni zpracovani v korespondenci s (2)]
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Je evidentni, Ze vizualizace trendu je jasnym ahgpitelnym prosedkem jak pro orientaci, tak i pro
eventualitu srovnanéasovych vyval ostatnich ukazatil Poskytuje tak moznost poslouzit dalSim
analyzdm, komentam, konfrontacim s WjSimi podminkami, a tim naslednému vysloveni&zai
opateni gislusného odboru. fRom pripraveny Maple formuld maZze obslouZit i nematematiki
neinformatik.

Ukazka mozného komentduvedené vizualizace:

Ve sledovanéntasovém obdobi z Obr. 13 je patrny klesajici tremehového stavu zajictj. pongrné
vyrazny Ubytek tohoto druhu drobnéépe. Vystup koresponduje s vizualnim vyhodnocéfdlpSného
grafu na Obr. 10. ProtoZe z celkového vyzkumu (zoiivodu rozsahu ifispsvku zde neuvadime) jsou
evidentni spiSe signalytignivého vyvoje podminek Zzivotniho prissti, pak pro zvySeni hladiny
kmenového stavu zajicse s nejitsSi pravépodobnosti nabizi dopafreni gisluSnému odboruipmout
urcitd (legislativni) opdeni, respektive op#ni v souvislosti s kmenovym stavederné zeie (v
souvislosti s potravinovyrietzcem).

7 ZAavér

Fakulta podnikatelska Vysokéhdani technického v Benvyviji vyznamné aktivity souvisejici s pevnou
provazanosti teorie a praxedfaje podporou velkych projekt(video)konferenci, otéenych seminid
az po zapojovani svych poslu¢hao feSeni praktickych dloh firem, instituci, statni&pr aj. ve svych
zawreénych pracich. Fakultafipom operuje s modernimi hardware i software a rjinyprostedky
informanich a komunikénich technologii a garantuje jejich Sirokou dostginpro své poslucha.

Ukazkou je zd#la bakaldska prace (2), ktera je solidniniildadem toho, jak aplikovat informatiku
Vv praxi.

VyuZitim systéni

= JanMap ke konstrukci uvedenych elektronickych mapovychikbadi (vSechna zdézeni jsou
zanesena Vv mapovych podkladech fesposti fadow jednotek metr; takto vytvdenym
elektronickym mapovym podkladc Ize také zpracovat informace o migraci a h#&izdz\eie,
piipadré i nejgasgjSi mista setu zwie s dopravnimi prosdky apod.) a

* Maple (zejména jeho zabudovanych knihoysots a statisticy k vytvoreni model ¢asovych
vyvoju, které jsou sestaveny zérich statistickych vykazo stavu potu zwie (kmenovy stav,
Uhyn a odsel),

je dosazeno moznostiusledr¥jSiho monitoringu a kontroly oproti tpodné standard& vedenym
vykazim v papirové podah posileni argumentace pro operativni rozhodowdopprieni o rozmisini,

zruSeni nebo vytweni jinych mysliveckych zZézeni, vydani op&tni, vys¥étleni vzniklych anomadlii,
piedlozeni narti k legislativnim krokm pro odboru zivotniho prasdi v dané spravni oblasti.

Pritom z pohledu satasné ekonomiky pro management zivotniho odboruvepréblasti jis& neni
zanedbatelna skuteost, Ze podpora takové spolupra¢eabdobnych budoucich projéhtje prinosna
nejen samotnymi vystupy, ale mj. uspofinanéni prostedky, nebé byl vytvaren elektronicky material
cilens a tzv. na miru, bylo dopotano plné uzivani aplikace JanMap, ktera je k dispazela zdarma a
nabizi i moznosti vytu@ni a editaci nejizngjSich projeki. Neznmérnou vyhodu aplikace JanMap je
uzivatelsky pivétivé prostedi s obsahujicimi implementovanymi odkazy na sa&tealni Ortofotomapu
a také mapy z katastralnihdadu. Obdobné vyhodyiipesla i aplikace pfitatového systému Maple,
jehoZ pdgizovaci cena vzhledem k moZnosti volby vhodné vekzmabizenym atribtitn systému a
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opakovanému nasazeni se nejevi nevhodnou invesgtd. skuténosti jsou vzhledem kigledikim

celos¥tové krize vyznamné. Na druhé sttgmoslucha ziska pimy kontakt s praxi, tjfeSi realny Gkol,
zisk&va paebna a spravna data, voli metody pro zpracovathaje kontaktuje se s lidmi naznych
urovnich rozhodovani a dalsi.

8 Podékovani

Prispgvek wvznikl s gispénim projektu ,Konstrukce metod pro vicefaktorovéetemi komplexni
podnikové vykonnosti ve vybraném ativi© GAP403/11/2085 podporovaného Grantovou agemtur
Ceské republiky.

9 Vénovani in memoriam

Tento @ispsvek wnuje jeho autorka pamatce svéhletka pana Josefa Votroubka (1892 — 1972), ktery
byl Spikovym geodetem a ktery vidledku Urazu i zamsiovani statni hranice mezi Slovenskem a
Mad’arskem musel ukait svou zasluhyhodnou vysoce profesiondiinihost v oblasti zegmeri¢stvi a
dale pamatce svého stryce pana Jaroslava Valy (2940B6), ktery byl vasnivym myslivcem a miloval

piirodu, a diky jemuz autorce pojem myslivost neni. ci
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Abstrakt

Softwarova utilita Ekonomicky model ISNO vyvinuggrastedi MS Excel + MS Visual Basic vznikla
jako jeden z vystupresortniho projektu VaV MZP SPII2F1/30/07: Vyzkintegrovaného systému
nakladani s odpady a novych pddmych nastraj pro jeho zavedeni v podminkacleské republiky.
Nastroj, ugeny na jedné strafzastupém spolénosti zabyvajicich se svozem a nakladanim s odpadem
na straré druhé zastupim obci, spojuje odborné poznatky ziskané v rast@ni VaV v pilotnim Gzemi
ORP Sumperk s vygetnim modelem /fjmi a naklad: z nadobového shu, tj. umoZuje provést
kalkulace pro odpadové toky &mého komunalniho a biologicky rozlozitelného odpadodpady
slozené pevazi z obali — papir, plasty, sklo, karton a kovy.

Abstract

Software utility Economic model of ISWM developedlEs Excel + MS Visual Basic is one of the outputs
of sectoral research & development project of treeeh Ministry of the Environement SPI12F1/30/07:
Research on integrated waste management systemeamdupport tools for its implementation in the
Czech Republic. The tool, designed on the one landepresentatives of companies involved in
collection and treatment of the waste and on theeiothand for representatives of municipalities,
combines experiences gained in dealing with thet piilstrict Sumperk with an computational model for
incomes and expenses of waste bin collection, #flatvs calculation for mixed municipal and
biodegradable waste streams as well as for wastsisting mainly of packages - paper, plastic, glass
cardboard and metals.

Kli ¢ova slova
integrovany systém nakladani s odpady, ekonomiabgtety) nadobovy sl

Key words
integrated solid waste management, economic mbitetollection

1 Uvod

Komplikovanost komunalniho odpadového hospsidé v poslednim desetileti vyrazmzrostla a nadale
vzrista. Namisto idve ¢asto ojedilého toku smisného komunalniho odpadu maji dnegamigé moznost
tiidit stale vySSi ptet materialovych slozek, deskych ulicich se objevily kontejnery Sesti i videnych
barev, legislativa umdiije vyuziti zgtného odbru pouzitych vyrobk hned v ®kolika rezimech.
Odpowdnost za nakladani s komunalnim odpadem nesostSe/piipadi vesnice a ®sta, pro které se
tak, zvla& v pripadt mensich obci, stdva orientace v problematice stdm problémem, a to zejména
po ekonomické strance. Odpovidajictesenim je budovani integrovanych sysiémakladani s odpady
(ISNO), v jejichz rdmci dojde ke sjednoceni nabyoén sluZzeb a zefektiwmi jinak dosudcasto
roztisenych cinnosti. Provedeni vhodného odhadu néklath zaji&ni ekologicky pijatelného
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nakladani gednotlivymi sloZkami komunalniho odpadu v ISNO¢geni vySe poplatk od olgani a
bonugi od autorizované obalové spétesti napomahé Ekonomickyodel ISNO, ktery nabizi provede
kalkulace ze strany obci na zalkdadlaji vnesenych do modelu svozovou spalesti

ZjednoduSeny ighled materidlovych a finanich toki w&. komentée nabizi obrazek

Materialové toky (dvoijité Sipky):
obtanéprodukuji odpad, za ktery je odpmina obe
obec pedava na zékladsmlouvy odpad svozové spoitest
svozova spolmost odpad fedavéa kvyuZziti nebo ulozel
v piipadt materialového vyuziti sgst odpadu gni na surovin
vyrobci produkuji zbozi pro zakaznikyobkcany

OBCANE

Finanéni toky (jednoduché Sipky):
obtané plati obci poplatek za komunalni oc
ob¢ané plati vyrobctast naklad na likvidaci odpadu cere zbozi
obec hradi naklady na svoz vybrané sgrobest
svozova spolmost plati zpracovateli be skladce za uloZeni odp:
v ptipadt materidlového vyuziti zpracovatel proda matergit eyrobci
aut. obalovéa spodmost vybira poplatky od vyroia odnétiuje obci

SVOZOVA

(SKLADKA) SPOLECNOST

Obr. 1: Materialové a finami toky uvnit ISNC

Prvni navrh software byl zpraco\ jako konkrétni kalkulace svozu jedné az Sesti katmpieb oblasi
ORP Sumperka prostedi MS Excel 2007, ktery poslouZil jako rozhodovaéistroj pro zavede!
separace papiru, plastu a sklgednotlivych obcich regionu. Vzhleden jeding&nému spojeni vyoéetni
a databdzové&asti, snadné ipnositelnosti a velmi dobré znalosti MS Excel &Siny potencialnicl
uZivateli, bylo po analyze &kolika variant pouziti informéich technologii (PHP + MySQL, CH
v prostedi Qt, Excel + Visual Basic) rozhodnuto zacat pivodni prostedi MS Excel, zdokonal
software kvétSi komplexit a dopracovat uZivatelska rozhrani pro zadavagstup dai

2 Zakladni popis modelt

S prihlédnutim ke skuttostem, ze realném trznim proitdi je pro spolnosti pisobici v odpadovél
hospodéstvi nemyslitelné zuejiovat podrobné informace o ekonomice jednotlivychces nakladan
sodpadem a s@asré zastupci obci obvykle poZzaduji efektivni rozhoddvadstroj bez nutnos
proniknout do vSech detéilbbdborné problematiky, byla o8léna agenda pro zadavani vstupnich da
Ekonomického modelu ISNO na &\rovre pristupu— zakladni pro obce a odbornou pro svoz
spol&nosti.

Model ma podobu .xls souboru MS Exci funkcionalitami realizovanymi pomoci maker MS Vik
Basic. Celkem vypiet probiha na devitiiznych listech, toho jeden list slouZzi jako Gvodni stranka

vstup do jednotlivychiasti modelu a jeden list jakdghled vystupnich hodnot a dopoemi, ktery je
mozné pevést na tiskovy vystup o velikosti dvou stranek Zdkladii Urovei piistupu umoiuje dale
pracovat s listystupypro zadani vstupnich Udap obci aEko-Kom datas aktualnim sazebnikem o
autorizované obalové spéleosti Ek-Kom. V piipact odborné Grové pristupu je |dispozici navic
heslem chr&my list Model obsahujici hlavni vygetni ¢ast a citlivé Gdaje o nakladech na provc
charakteristikach systému, ktery umaje zanést do modelu podrabélenéné informace o jednotlivyc
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slozkach pijma a naklad dle pozadavk konkrétni spolénosti a prosedi spedického pro oblast. Listy
Vstupy Model EkoKom dat: a Eko-Kom impldatasowasré slouzi kuchovani hodnot zadany
uzivatelem. Listy fislusi ke¢tyfem modulim, jejichZ popis nasleduje ni

Ptinos pro obce je igjmy ze samotné funkce modelu, naopak oné spolénosti mohou uvite
jednoduchy nastroj pro kalkulace naklambcim bez nutnosti zisgitiovat strategicky citlivé uda

N

modell4xls [Rezim kompatibility] - Microsoft Excel e

~\
) E]
Domi VioZeni RozloZeni stranky Vzorce Data Revize Zobrazeni Vyvojar PDF Acrobat \@ -0 X

Ekonomicky model integrovaného systému nakladani s odpady (ISNO)

Verze 1.0

Aplikace Ekonomicky model integrovaného systému naklsdani s odpady umozAuje provadét wpotty prijmii a nékladi systému sbéru, svozu a zpracovéni odpadu z komundlni sféry, uklddat jednotlivé scéndfe a optimalizovat systém
smérem ke zvyseni ekonomické efektivity. Aplikace je sloZena z nékolika modulii pro vypotet pfijmovych & nakladovych slozek. Zakladni hodnoty vstupi: Ize vklddat pomoci dialogovych oken po stisknuti tlagitek pod obrazky,
f & vstupy na | ivych listech &ho seditu.

Vlozit zakladni hodnoty o
obei/mésté/oblasti

Vlozit informace o svozu jednotlivych
tokii odpadu

= =l =
3 L — : .

Vlofit nové hodnoty odm&n a bonusd

spoletnosti Eko-Kom

Zavfit pro upravy i Ulozit jako novy model ‘ Tisk vystuptiz modelu | |

Vlozit informace o koncovych
zafizenich

H 4 v ] Ovod /Vstupy Tisk ol / 0| I TR
Pipraven | | [EO0Owsc—0—&=

Obr. 2: Odborna verze ekonomického moc

3 Zdroje dat a zpuasob jejich zaneseni do mode

Zadavani dat do Ekonomickéimodelu ISNO je \pIné mfe zavislé na uzivateli.iBstoze je zakladni
podol¥ model nabizen se sadou implicitnich hodnot damgmitasnymi podminkami odpadovém
hospodé#stvi a vysledky projektu VaV SPII2F1/30/( pilotni oblasti, je #ejmé, Ze (nejen) nartni
podminky se neustaleémi a gred pouzitim jefeba veskeré vstupni hodnotygtit.

Zakladnimi zdroji informaci prdginnost modelu jsou ze strany ob&Zzhé demografické Udaje (naze
pocet obyvatel oblasti), pozadavky na podobwrsba svozu jednlivych komodit, informace ¢
piedpokladané produkci slozek a aktualni vySe @dma oddleny skir od autorizované obalo
spole&nosti Eko-Kom.

Vstupy vodbornéasti zabihaji podstatrhloubsji do problematiky a pokryvaji celou Skalu hodrikigré
nejsou (atasto nemohou byt) zastupo obci znamy. WSina pozadovanych hodnot vstug odborné
¢asti by ngla byt svozovym spot@mostem znama vzhledentomu, Ze jde o &né provozni ukazate
(objemy svozovych vozidel, vykon pracoviila jejich mzdy, sazby za davu apod.). Stanoveni
nekterych parameirsi vSak vyzadalo vyzkum pilotni oblasti. Zde SlofiedevSim

» stanoveni fyzikalnich vlastnosti odgadzejm. nérné hmotnosti, podilu ve ssném odpad
apod.) vjednotlivych tocict

93



» stanoveni navyseni celkového rzstvi KO po zavedeni separace jednotlivychifakesp. podi
odpadu odklo&ného zSKO v jednotlivych tocich (zejm. u toku BOtZe jit o nadist az \fadu
stovek procent).

Z uzivatelského hlediska je model réfeh nactyti moduly, znichz dva jsou fistupne v zakladni i
odborné drovni, zbyvajici dva pak pouze odbornyaiziim.

a. Modul vstupy

Modul ugeny v8em uZivatém obsahuje krogh moznosti zadat zakladni demografické Udaje (n
mésta, pdet obyvatel, vySe miho poplatku za KO na osobu) také sedrmul&t pro popis poZzadavk
na systém shu jednotlivych slozek (model zahrnuje odpadovéyt@KO, BO, papir, plast, skl
napojovy karton a kovy). Uzivatel je tak vyzvé zadani podilu populace, ktery bude pokryt nadobrax
odctleny sk¥r kazdé slozky (apr. pri pilotnich projektech sliu BO nebo fid¢eji osidlenych oblastec
Ize atekavat nizSi pokryti nez 1 %), odhadované produkce na obyvatele, pozadovarecks nadob n.
obyvatele, nfirné hmotnosti odpadu (pro vSechny slozkgdmastaveno podle vydki projektu VaV
SPII2F1/30/07 wilotnim Gzemi) a poplatku za jeho zpracovani nackwém z#zeni. Samostaly
pracujici sousasti je vylr pottu EZné pouzivanych nadob na odpad o velikostec | az 1 100 |,
piicemz je implicit predpokladan ngjem nad, v detailnim nastaveni v3ak Ize uvazovat i jejicipeni
svolitelnou dobou odpis Modul je gimo propojen listem Vstupya hodnoty tak Ize zadavat j
prostednictvim dialogového okna, takimo do bugk v listu.

Cn) 9 - s model18:xs [Rezim kompatibility] - Microsoft Excel _ =
)

v Smésny dini- jorododitelny Plasty (odpady  obal) papir (ocpady z obalG) Skio (odpady z obal) Karton (odpady z obald) Koy (odpady z aball)
[_osszlym? Y 3 [__oslym [ slum?
T T [__zofw® [ ol T §
v ([ el [ ssl% [ eslw [ eslx [ eslx [ ssl% J
wkon nakladky [ 1ol [ 2 [ oslem [_oslum [ 1slm | oslm [ elm
hustota nadab [ i7lktm [ lkstom [ slksikm [ Slksem [ Slkstkm [ Slkstkm [ lkstm
vedalenost koncovky [ 10fkm [ solkm [ sdkm [ sofkm [ 1olkm [ 1ofkm [ 10lkm
sazha za svoz [ ssolkem [ ssolkesmn [ ssdlkem [ ssolkem Ke/h [ ssolkem [ ssolke/n
sazba za dopravu [ sslkepm [ sslkepm [ sslkenm [ =sslkeskm Ke/km [ sslkemm [ sslkesim
Rmetnost vivezy [ ool [ _0aft o) [ safe [T [ s [ sl
abjem vivozu [ szsslw [ =dw [ssafw [Ceaslw [ [sarslm® [_saslw
pocet svozl ks/rok ks/rok ks/rok [ slkssrok Kesfrok ks/rok [ olkstrox
pocet suozd [ alisreyaen [ orlesseicen [ oaispjden [ olessryden [ oalisrricen [ olusyeyaen [ olesseyeen
doba nakiadly (T s a3l e [ e [ et
[ esolnsrok h/rok [ 7slorex [ 1as]srox [ aolnrrek [ 25hrok [ olrek
vikon svozu [ ssaflmse [ asofumpe [z08]cme e mjt [ 2o [ ofmr
doprava jednohosvezu | [ s0]km [ ovi]m — [ m [ siofm [ o
kmrok km/rok m/rolk lan/rolc [ olkmyror
doprava pro sklidku 736]km 283]km 276/km ofkm
néklad na jeden svoz [ assslke [assaee [ 1ssalke [ 120as]ke
néklad dopravy [soss]xe 3 [ soslxe [ 7oolke
naklad clkem [ s10120]Ke/rok rok ¢/rok [2a208]ke/rokc [ dJxerrok
s27xese s61xese 1636|xet s0a|xe/e 1627 |t olxere
v ého zafi Ssnj 3ini odpad iorodofitelny Plasty (odpady 2 obal) Papir (odpady 2 obalt) Skdo (odpady z obal) Karton (odpady 2 obal) Koy (odpady 2 obali)
platba sklddce [ soolkepe [ soolxee [ =oolere [—oolxee [ ooxere [ ok [o0oolee
44+ W[ Uvod /Vstupy /SKO | Model / Model 2 Exo-Xomdata  Pomoeny  Eko-Komimpldata " Tisk ¥l ./ 0T _ D)
Piipraven 7] 50 [} 885 (o—— &)

Obr.¢. 3: ListMode ! viditelny v odborné Grovni fistupt

b. Modul Eko-Kom

NejrozsahlejSi mnozinou vstupnich dat jpalroénich intervalech zvejiovany sazebnik odén za
odcleny slkEr odpadi zobali autorizované obalové speéiosti Ek-Kom. Vzhledem tomu, ze

94



spol&nost na svych webovych strank&€hzverejiiuje jak algoritmy pro vypget odnén, tak jejich
procentualni a absolutni vySi ve textovém formdkoc.bez standardizovanych elektronialtelnych
Udaji, neexistuje v satasnosti moznost, jak se vyhnoutmimu gepisovani veskerych dat (v prvnim
pololeti roku 2011 Slo ndipo 125 diznychéiselnych Gdaj) do modelu.

V zavislosti na skutmosti, Zze fi kazdé podsta#jSi zmené algoritmi pro vypa@&et odngn je nutny zasah
do struktury modelu, fiedpoklada autorsky kolektiv vijsoénich intervalech zuejiovani aktualnich
verzi modelu s implicith vioZzenymi sadami dat podle sazelin8polé&nosti Eko-Kom. Dlouhodobym
feSenim by byla standardizace ijigovanych udaj ze strany Eko-Komu.

Mimo list Eko-Kom datapropojeny pimo s dialogovym oknem pro zaneseni aktualnich dioddrén
spol&nosti je uZivateli k dispozici také sada implictini hodnot odpovidajicich sazebniku platnému
v dok® emise dané verze modelu, uloZzena istppném listuEko-Kom impldataktery slouZi pouze
jako prostor pro uloZzenét¢hto hodnot.

Souwasti modulu je dale ligbdmeny, ktery na zéklag aktualni struktury oden spolénosti Eko-Kom
generuje v firozeném jazyce dopo¥ani pro zastupce obci, jak postupovat pro optiraalizystému
z hlediska odrn. Doporuieni jsou spokéné s jednoduchym shrnutim aktuélniho stavu dostupndrohé
strance tiskového vystupu (viz obrazeld):

Objemova hustota sité nadob (85,9 I/obyvatel/Etvrtleti) nedosahuje limitu Eko-Komu pro pFiznéni bonusu (220 I/obyvatel/étvrtleti). Pfi jejim
dosaZeni se pfijem zvysi 0 13039,67 K¢.

VytéZnost bilého skla (1,3 kg/obyvatel/rok) nedosahuje poZadované hodnoty (2 kg/obyvatel/rok). Po spInéni tohoto poZadavku se odména zvysi o
bonus na podporu dvou skel, tj. 13039,67 K¢.

Stupeii Akreditace opravnéné osoby (A1) odpovida Eko-Komem poZadované hodnoté pro pfFiznani bonusu. Neni tieba ¢init Zadna dalsi opatfeni.

Nadoby na odpad nejsou dle pravidel Eko-Komu efektivné vyuZivany:
Mérna hmotnost papiru v nadobach (200 kg/m3) je vy3si nez horni hranice Eko-Komu pro pfiznani bonusu (110 kg/m3). Po pfislu§né zméné celkového
objemu nadob tak, aby bylo dosazeno pozadované hodnoty, bude pfiznan bonus ve vysi 6959,22 K¢.

Mérna hmotnost plastu v nadobdch (24,7 kg/m3) je mezi dolni (17 kg/m3) a horni (40 kg/m3) hranici Eko-Komu pro pfiznani bonusu. Neni tieba ¢init
zadna dalsi opatreni.
Mérna hmotnost skla v nddobach (200 kg/m3) je mezi dolni (115 kg/m3) a horni (360 kg/m3) hranici Eko-Komu pro pfiznani bonusu. Neni tfeba €init
zadna dalsi opatfeni.

Obr.¢. 4: Doporgeni pro optimalizaci odsm spol€nosti Ek-Kom.

c. Modul Svoz
Dialogové okno modulBvozumoziuje odbornému uZzivateli zadat detailni informacepsobu svozu
odpadu — zejména objem néastavby pouzivaného svbaovézidla, jeho pimérné vytizeni,éasovy
vykon nakladky, poet obsluhovanych nadob na jednotce délky trasy axédm vozidla, nutnou
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dojezdovou vzdélenost ke koncovémurizeni a cenové sazby za svoz a dopravu odpadu
poZadavk spol&nosti. Modul je pimo propojen listemModel.

d- MOdU| Koncove Smésny odpad I Biologicky odpad  Plasty IPapl‘r I Sko I MNapaojovy karton | Kov |
Zarizenl [v i\ oblasti je zaveden sbér plastd;
Hlavni fupkm moduluKoncové za,ze_n je Objem néstavby svozovéhovorda | 3 m3
stanoveni sazby za hmotnostni jednc
odpadu podle jednotlivych  komod Primérné vytifeni nastavby | 85 %

v piipad skladek umoiuje rozliSit vySi

; . . , Vykon nakladky 0,4 th

zakladniho poplatku, mistniho poplatk

rekultivacni rezervy. PRI I [ | (=

Hodnoty vjednotkach K/t se mohot e 850 ik

pohybovat kladné i zaporngasti ¢isene Cerma s et [ = kekm

osy —pii dostaténé vy€znosti materialoy

vyuzitelnych slozek komunalniho odpa

tak mize byt zavedeni ghu rékterych Obnovit hodnoty Zaviit VloZit hodnoty do modelu
odpadovych tok pro obec ekonomick

piinosné.

Obr.. 5: Dialogové okno moduSvoz

4 Tisk a porovnani variant

Zakladni formou vystupu je mimo samotné prohlizeniporoviavani dat tabulkach graficky
zpracovanych list MS Excelu tiskovy vystup velikosti dvou stran Adery shrnuje fijmy a naklady
rozdklené podle jednotlivych odpadovych foka obsahuje jednoduché srovnani néklagki

zahrnuti/vypu&ni skEru jednotlivyct komodit, resp. Uplnému zruSeni separovanélinusl oblasti.

Vzhledem ke sloZité povaze vyfia naklad a specifickym pdebam svozutiznych odpadovych tak
mé odhad Usporipzavedeni/vypughi skEru jednotlivych komodit pouze oriertta charakter (v gibéhu
testovani softwaru bylo é¥eno, ze se fte liSit viadu jednotek procent od hodnot ziskan
samostatnym vypidem).

5 Zavér
Ekonomicky model ISNO je jednoduSe vyuzitelna tatjliktera je diky svému formatu MS Excel Sir
piistupna zastugien obci. Prokalkulaci realnych fijma a néklad je nutné zadani hodnot konkré

svozovou spolosti, smplicitné zadanymi parametry na webu projektu VaV SPII2FDZ7 je
nicméré model okamzit vyuZitelny pro orienténi stanoveni §jjma, nakladi a dopordeni k optimalizaci
odpadového hospotkivi vobcich

PrestoZze zviejnénd verze Ekonomického modelu je $lfunkéni a vyuZitelnad pro péeby obci.
predpoklada reSitelsky kolektiv ' palro¢nich intervalech zuejiiovani aktualnich verzi mode

57 http:/fisno.cz
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s implicitré viozenymi sadami dat podle sazelindpol&nosti Eko-Kom z dvodu nutnosti zdsahu do
struktury modelu p kazdé podstatjsi zmEné algoritmi pro vyp@et odngn.

6 Podékovani

Tento gispivek byl vytvden s finadni podporou Ministerstva zivotniho priedi v ramci projektu Vav
SPII2F1/30/07.
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Abstrakt

Koncept EMEE (Effective Monitoring and Evaluatioi Bducation) oznéuje inovativhi metodu
vyhodnocovani vzthvaciho procesu tak, Ze umoZznuje sledovat aktstitgent behem vyuky. Rdana
hodnota tohoto konceptu je ¥ghledném statistickém a analytickém rozboru, kbedagogm poskytne
podlozenou zinou vazbu. Pro stanoveni zakladni funkcionalitydoho EMEE je realizovan ploSny
prizkum ve spolupraci s vgujicimi na vysokych Skolach s jednozman cilem zjistit, o které konkrétni
vystupy je neptSi zadjem. Tyto vystupy pak budou implementovaky gouast nového modulu do
prostedi systému pro spravu vyuky. Jako pilotni systghziolen Moodle fedevsim ziodu své
otevenosti a dostupnosti.

Abstract

The EMEE idea represents innovative method of aalucavaluation with the use of students’ actigtie
monitoring during classes. The EMEE added valus iie clear statistical and analytical processing,
which ensures substantiated feedback. EMEE coretifunalities will be based on the global survey,
where teachers and e-learning experts will partit¢g The goal is to determine the most required EME
outputs and properties, which will be consequeimiglemented into appropriate learning management
system. The LMS Moodle was chosen as a pilot LMBoement, because it's open source and freely
available.

Kli ¢ova slova
e-learning, analyza dat, metrika, systém pro spvgulty, vzalavani, pfizkum, zgtna vazba

Key words
e-learning, data analysis, metric, learning managersystem, education, survey, feedback

1 Uvod

Elektronicka forma vzglavani se stala za posledni desetileti velmi fem$iu a oblibenou. Otazkou vSak
zistava, zda pokrokové ainovativni pedagogické metedkombinaci s péitatové orientovanou
podporou pinasi adekvatni zlepSeni Ur@vkvality studia. Kléovou roli @i evaluaci vzdlavani hraje
zpétna vazba, ktera vSak byva stale upfimgana, a tak vytujici nemaji moznost objekti¥ra na zaklagd
podlozenych informaci ziskat hodnoceni svych shichi postuf a koncepi vyuky.

Studentska podpora a spolupraé¢evyuce je jednou z oblasti, kterou se e-learnirgmetralr lisi od
tradicnich vyukovych pistupi. V piipac, kdy vyuka probihd z&Si ¢asti nebo kompleth distargni

58 EMEE - Effective Monitoring and Evaluation of Edtion
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formou, se studentidil prevazré pouhou interakci se systémem. Nilad Laurillardova konverzai
teorie prosazujeifstup, kdy je vyuka doprovazena interakcemi mariettem a pedagogem. Tato teorie
také klade draz konstruktivni a smysluplnou &pou vazbu, ktera umaije studentm reflexi na
vyukové metody a materidly [1]. MySlenka EMEE jéoZana pray na vypovidajici a podloZzené&pé
vazke.

E-learningova agenda je velmi Gzce spojena sermystenaovanymi jako LMS (Learning Management
System - systém pridzeni vyuky), které umaibiji v piném rozsahu pedagoyg relativié snadno a bez
nutnosti znalosti programovacich jaaykyuzivat vSech jejich moZnosti. LMS obe&guinasSi spoustu
vyhod nejen tiurcam obsahu, vy&ujicim, ale i studeritn a v neposlednfack také managementu Skoly.
Prvky elektronické podpory vthvani Ize nalézt viznych podobach — painka ve fornd CD,
intranetovéreSeni nebo webové stranky. Zdaleka ne vSechny fggowale vhodné agkteré nemohou
naplno vyuzit vSech vlastnosti a vyhod. Z tohotbledu je zaleréni e-learningové podpory do LMS
patrré nejefektivigjSi volbou. Pokud je e-learning s@isti LMS, organizace (akademicka instituce,
komekni spolé€nost, atd.) ma kompletnitghled o dostupnosti a aktualnosti Kura co vice, Ize vse
efektivré navazat na systéfizeni vyuky. VeSkera data o kurzech, &yjicich a samotnych studentech je
mozné provazat se Sirokymi moznostmi elektronickebdilavani (testy, diskusni féra, a jiné). Kazdy
student ma v podstatdozivotni elektronicky zaznam o svémilpthu Wweni pra¢ prostednictvim
systému prdizeni vyuky, ktery mize zahrnovat souhrnné informace o absolvovanychekdr; jejich
ukonteni nebo bodové jiné hodnoceni.

Mezi dalSi vyhody vyuzivani LMS pdt

e centralizovana a jednotna form&egavani informaci (studenti Eitelé najdou na jednom mést
studijni materialy "kdykoli a kdekoli", coz zohlgdie jejich individualni patby; LMS zajisti, ze
vSichni vidi ten stejny dokument);

» zkouSeni s sebou nese spoustu dalSich vyhodien8etaklady za tisk testu, eliminace chyb ve
vyhodnocovani testucitelaim, zkracenic¢asu éekani na vysledek ¢itel jiz nemusi opravovat
ru¢né stovky tesi, vysledky jsou online okamzijta také zaji%ni nezavislosti zkouseni;

e zprava o pibéhu a vysledku kazdéh@astnika kurzu (i samotntastnici maji moznost véd, co
vSe je pateba se ndlit, jak je daleko na své césta poznanim, podivat se na zaznamy o svych
jiz ukongenych kurzech a zaregistrovat se na dalSi; pro HBomiky je toto velkad vyhoda,
mohou se tak zagit pouze na vyvoj tréninkovych strategii pro jejimtyanizace);

e sniZzeni néklai - organizace mohou snizit naklady na cestovamaké za jidlo a ubytovani pro
hostujici lektory, tisk materiélapod.);

» flexibilita - zména priorit nebo pdeb vede ke zemé tréninkového programu dle aktualnich
poZadavk;

* monitorovaci systém - k dispozici jsou obecna ailiet data o pouzivani systému jednotlivymi
uzivateli;

» efektivni weni - online kurzy nabizi moZznosti, které ttadi prezesini kurzy nemohou
nabidnout. Diky e-learningovym metoddmize (&astnik kurzu efektivh vyuzivat swj cas.

Tento ristupiesi problém tradniho weni, kdy ne vSichnidastnici vyuky jsou tématem zaujati
a mohou ostatni posluaglavyruSovat [2,3].
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2 Dilezitost zpétné vazby

Zpétna vazba je nezbytnou s@sti efektivniho &eni. Pomaha studeémh pochopit probiranou latku
a poskytne jim srozumitelny navod, jak zlepSit tridsgeni. Je dlezité uvdomit si, Ze stejato plati

i obraces. Jednim z mnoha #pohi, jak hodnotit vzdlavaci proces, je Zna vazba. Kladnou Zmou

vazbou se rozumi vliv vedouci k zesilgfdené ¢innosti (nap. pochvala vede KasgjSimu vyskytu

odménéného chovéani), naopak zaporn&tmd vazba zeslabuje dan@innost (trest sniZujeetnost

trestaného chovani). Poskytovaniétng vazby je tedy nejen podstatou formativnihodlgginého)

hodnoceni, ale také kbvou slozkou hodnoceni vlastni vyuky:

« pozitivni z@tnd vazba vede k potvrzeni kvality pedagogitkéosti (nap. dobré vysledky ib
testu za pedpokladu, Ze nebyl zadan chybnag. priliS snadny test)

« negativni zptna vazba je informaci o problémech, kterérgba identifikovat a odstranit (nap
Spatné vysledkyiptestu u ¥tSiny posluché&l za gedpokladu, Ze test nebyl zadan chylmayy.
prilis nara@ny test)

Uciteli bez snahy o &innou z@tnou vazbu hrozi, Ze bude pracovat neadekvatchybr. Proto zkuSeni
wcitelé zgtnou vazbu vyhledavaji a z&émé navozuji podminky pro jeji realizaci. Podminkamsby
minény zkuSebni aktivity titele. O kvalit (nedostatcich) ditelovy prace se lze tedy nejlépiepdiit
zkouSenim poslucla, jejich hodnocenim [4].

Z vyzkumu OECD (Organisation for Economic Co-operaand Development) vyplyva nasleduijici:

« Hodnoceni a zfind vazba maiji silny pozitivni vliv n&itele a jejich praci. Gtelé uvadii, ze
diky zpstné vazls se zvySuje jejich uspokojeni z odvedené pracesmaazba vyraznzvySuje
jejich vyvaoi.

« Cim wt&i je diraz na zptnou vazbu a hodnocenéitele, tim &t3i je znéna v witelové praxi,
ktera vede ke zlepSeni vyuky.

« Rada zemi ma relati¢nslabou strukturu hodnoceni a neumi vyuZivat hoenib&koly nebo
wcitele a zgtnou vazbu.

+ VétSina uiteli pracuje ve Skolach, které nenabizeji édynebo vibec nezjiguji, jaké kdo
vyviji Gsili. T¥i ¢tvrtiny uciteli uvedlo, Ze by nikdo nepoznal, Ze zlepSili kvaliwoji prace.
Obdobny peéet pak uved|, Ze nedostane Zadné uznani za te,ide\jativigjSi ve vyuce.

« VétSina uitelt pracuje ve Skolach, které neothnji efektivni @itele a nepropousti ty, Kie
nejsou tak daoi [5].

Nejen na univerzitach by seé&pé vazl k vyuce ngla vénovat zvlastni pozornost. Nejen studenti totiz
mohou upozornit na aspekty vyuky, které by bykba vylepSit, vy&ujici si mohou vytviit presrgjsi
obraz o tom, kteréasti vyuky povazuji studenti z&iposné a které nikoliv, coziihe vyrazs prispst ke
zkvalitréni vyuky. VyuZzivani zpiné vazby tak rive vést ke zvySovani Uro¥rstudijnich prograri
Nekvalitni nebo neexistujici #méa vazba je v éitém smyslu znamkou zpé&tctvi, nebd nemize
navodit znény nebo zlepSeni ve vyuce. Na zaklagsledki zpstné vazby mize byt upravena struktura
ucebnich postujp vyuky jednotlivych pedneti, a dosadhnout tak maximalni efektivity studiéi p
zachovani kvality vyuky.

Co se t¢e moznostittznych LMS v oblasti statistik a analytickych regomeni tato oblast zatim velmi
podporovana. Bkteré LMS nabizi moZnost jednotlizjistit, kdo nebo kdy fistupoval ke studijnim
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materiaim, kdy byl naposledyifhlasen nebo kdy odevzdal Ukol. To ale pro analgfzovani studefi
zpétnou vazbu atbec analyticky report celého kurzu nést@raw z divoda zcela inovativniho ifistupu
konceptu EMEE je snahou navrhnout obecnou dohknetodiku, kterd by poskytla jasny a srozumitelny
navod, jak Ize implementovat EMEE do LMS sysiéi@becnost vychazi z faktu, Ze systémy fireni
vyuky jsou vyvijeny diznymi zpisoby (programovaci jazyk, databaze, funkcionalig)nelze tedy
unifikovat technick&eSeni vyuzitelné nezavisle na pouzivaném systémpamporu e-learningu.

3 EMEE a systémy pro spravu vyuky

EMEE - sledovani a hodnoceni ¥@vani finasi inovativni pistup z pohledu zaji&i zptné vazby pro
pedagogy. Progdnictvim sofistikovanych efektivnich mechanisja mozné mapovat chovani student
v prabéhu jednotlivych etap studia — typicky v jednotlitysemestralnich cyklech.

Cely koncept byl jiz v praxi vyzkouSen na velkokaip@m kurzu na Fakudtinformatiky Masarykovy
univerzity, kde zakladni data pro dalSi zpracovydmskytl Informa&ni systém Masarykovy univerzity
(zkracert IS MU), ktery jeiazen pra¥ do kategorie zniiovanych LMS systéfn Statistiky gistupu
jednotlivych studerit ke vdem drutim materidh dostupnych prostdnictvim IS MU hraly naprosto
klicovou roli v prvni fazi — i shéru dat. Dalsi dlezitou skupinu nasbiranych informaci tN@ samotna
Ucast studerit na gednéaskach a praktickych semiiith. Kazdy student potvrdil svouipmnost svym
podpisem na dané prezen listing. VSechny seznamytfpomnych studerit byly nasleds pirevedeny do
elektronické formy a spolu s daty z LMS poskytikizél pro dalSi zpracovani.

Z informatického pohledu je zajimav#ist zabyvajici se organizaci dat. Po delSich UVals&c pro
pochopeni a celkovou orientaci ukazala jako nezbptiteba konceptualniho modelu, ktery bude slouzit
jako primarni podklad pro praktickou realizaci detzovéhaeSeni. Pray databaze umaije relativré
snadno uloZit vSechna data a pomoci vhodnych S@iztiaiskat v pozadovaném formatu informace pro
dalSi analyzu. Konceptualni model byl vzorem privekeni databaze zalozené na systému MySQL. Toto
multiplatformni feSeni bylo zvoleno tpdevSim pro svou Sirokou implementovatelnost a mpkest.
MySQL je podporovan systémy MAC OS X, Linux, SatariMS Windows a jelikoz skadi mezi vols
Sititelny software, ma vysoky podil na v segné dob pouzivanych databazich.
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Obr. 1. Konceptuélni model pro organizaci nasbicargat

Samotné vysledky, které jsou reakci mané databazové dotazy, jsou ale bez dalSiho arladyin
zpracovani a koment zcela bezcenné. Proto byly v &&¢né fazi pro detaikjsi rozbor pouzity dva
robustni nastroje pro praci s daty, MS Excel aiSted 9.0. Vystupem se stal souhrn gratetn
textovych popis, ktery reprezentuje odpé&di na fledem utené dotazy [6,7]. fkladem je nafiklad nize
uvedeny SQL dotaz, ktery vraci qip bodi za jednotlivé otazky na zkuSebnim terminu konauim
5. 1. 2011, na které odpovidal student majici ifikatni ¢islo 123456.

SELECT
vysledek_zkousky.uco,
vysledek _zkousky.ziskane_body,
vysledek zkousky.id_otazky
FROM
vysledek_zkousky,
otazka_u_zkousky
WHERE
vysledek zkousky.id_otazky= otazka_u_zkousky.izkyta
AND
vysledek zkousky.uco='123456'
AND

otazka_u_zkousky.datum='2011_01_05'
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3.1 Zobecnéni EMEE

Uvod této kapitoly dokumentuje, Ze koncept EMEPIlj@ aplikovatelny z praktického pohledu. Faktem
zastava, Ze tést vSechny Upravy souvisejici se ziskavanim dat z lsW$ému, tak i nasledné zpracovani
nently doposud Za4dné koncém a systémovéeSeni. | proto je vhodné se na EMEE podivat mnohem
obecrji a kalkulovat s mySlenkou maximalniho zautomatéd, které by znamenalo, Ze pedagog by
mohl mit napiklad vybrané funkce dostupné v rdmci svého statrdbo prostedi (LMS), které vyuziva

pii spra¥ e-learningové agendy ve vyuce.

Dle predchozich zkuSenosti Ize EMEE rélitddo ¢tyr navazujicich fazi:

1. Ziskavani dat z LMS o chovani studeb&hem vyukového cyklu.
2. Selekce uzitgnych dat a jejich organizace v databézi.

3. Statistické a analytické zpracovani.

4. Prezentace vystup

Kazdy zvySe zminych kroki je do velké miry zavisly na prdésdi, ve kterém bude EMEE
implementovano. 8kejni je v tuto chvili navrzeni logického gedevsim fungujiciho mechanismu, ktery
umozni efektiva i efektrs poskytnout pedagogovi &mou vazbu o jeho studentech. Konkrétni technické
feSeni komunikace se zvolenym systémem ifzeni vyuky bude f@dnétem dalSiho vyvoje. Jelikoz
architektura LMS systéinneni standardizovand, a tedy seéetianavzajem lisi, nelze vyvinout jednotné
a plre kompatibilniteSeni. Vzdy se bude jednat o vyvoj na miru ¢i@e zvoleny systém podporujici e-
learningovou agendu. Klbvou roli pled samotnou implementaci bude hréat zcel& pstalyza a s
poZadavk samotnych pedagégktei chtgji tuto funkcionalitu vyuZivat.

4 Komplexni prazkum

Jako jedna z&sti vyvojového cyklu EMEE byl *azen ploSny pizkum wnovany préy pofebam
vyucujicich. Jelikoz je variabilita funkci a vystiugpojena s daty popisujici chovani studembmrng
Sirokd, néla by cilena zgina vazba wit vycet zakladnich a nejvice Zadanych vlastnosti, kievéri
jadro prvni verze analytického modulu EMEE. Tutolektdi tak maji mozZnost ovlivnit, jak bude v praxi
tatocést integrovand do systému pro spravu vyuky vypadanplexni piizkum Ize girovnat k jednomu
z nejdilezitejSich prvki vyvoje softwarovych prodult kterym je specifikace poZzadavkTato faze je
obecré povazovana za kritickou z pohledu é&&pého dokokeni vyvoje a nasledné implementace.

Cilovou skupinu tvi odbornici a zkuSeni uzivatelé vyuZivajici nagtreiektronické podpory vyuky na
vysokych Skolach. NiZe jsou uvedeny okruhy pedagkigi jsou touto formou osloveni.

» Uzivatelé LMS Moodle - komunita pedadopgracujici s open source systémem Moodle, ktera se
G¢astnila konference MoodleMoot.cz 2011.

o UZivatelé LMS systéin z prostedi akademickych i komémich instituci (spoluprace se
spol&nosti Pragodata Consulting s.r.o.).

» Vybrani pedagogové n#p vzdlavaci siti MEFANET (spojeni vSeateskych a slovenskych
|ékarskych fakult).

» Pedagogovétsobici na Institutu biostatistiky a analyz Masamgkaniverzity.

« Ugastnici Letni $koly aplikované informatiky 2011 edgichows.
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» Pedagogové LaSARIS (Labor&tw architektur a inforniich systéni).

* Vybrani aktivni pedagogové na Masarykouniverzit, ktei se dlouhodob zabyvaji e-
learningem.

4.1 Forma plosného pizkumu

Nize jsou uvedeny jednotlivé polozky dotaznikovébteni, které je rozHleno na statisticky a analyticky
profil. PloSny piizkum je realizovan pouze elektronickou formou, &tefznamnym zjisobem usnailije
nasledné zpracovani a vyhodnoceni.

Statisticky profil

= Kdo, kdy a jaktasto k vyukovym objekim pristupoval (prvni a opakovanyiptup)

VySe uvedené informace mohou byitelpledd rozctleny po jednotlivychéasovych obdobich.
Nap‘iklad rozéleno do obdobi po 14 dnech.

Kompletni informace o prvnimifstupu studeritz pohledu vSech vyukovych objékta celé obdobi
(semestr) ¥etrg moznosti volit, jaké objekty budou do vystupu zahy.

= Informace o fistupu k vyukovym objekim v ¢ase, tedy kdo a kdyfigtupoval k danému objektu
v nékolika obdobich. Naifiklad do 10 od zv&jréni, po 10 dnech od zigreni.

DalSi napady a podty souvisejici se zpracovanim a vyuzitifhspupovych informaci uwte nize:

V pripadt, Ze vydujici zad4d v modulu EMEE Moodle vazbu mezi vyukovyobjekty, testovymi
otazkami, tematickymi celky a dochazkou, je mozyézit Sirokého spektra analytickych vystup

Analyticky profil
2 ObtiZnost tematickych calkznazotiuje, jakych vysledik doséhli studenti z pohledu procentuélini

uspsSnosti odpowdi na otazky z jednotlivych kapitol vyuky. Lze talgsledovat, které kapitoly vyuky
jsou pro studenty nejvice problematické nebo kéktiny otazeKinily studenfim nejvice potizi.

= ObtiZznost testovych variant — ukazuje, jak studeotipowdéli jednotliva zadani test Ize tak
vypozorovat, kterd zadani se vyrazuchyluji od piméru ¢i stanovené bodové hranice pro absolvovani.

= Vliv G¢asti na pednaSce / stazeni vyukového objektu na od&ghoypii testu. Lze zhodnotit
a porovnat, jak studenti odpovidali na otazky zé&#&apitoly v zavislosti na tom, zda secastnili
prednasky, pop pristupovali k souvisejicimu vyukovému objektu.

= Porovnani vysledkstudeni v zavislosti na fednasejicim/céicim.

2 Porovnani vysledkstudeni u za¥retného testui@dny termin, opakované opravné terminy).
-

Cetnosti bodovych hodnoceni pro Jednotlivé termifagirfy, opravny) a Jednotlivé varianty fest
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Porovnani vysledk skupin studerit, které jsou ufeny podle aktivity v pibéhu vyukového obdobi
(dochazka na iednésky, fistup k vyukovym objekim, pispivek do diskusniho féra,...). N#glad
rozdkleni do skupin: velmi aktivni = min. 75% dochazkain. 75% pistupi ve v3em vyukovym
objektim dostupnych v LMS k danému kurzu, dalSi skupimy5@o, 25-50%, ménnez 25%.

DalSi napady a podty uvalte nize

5 Zavér

Prispivek popisuje dalSi posun konceptu EMEE, kterym ¢#azhikovy piizkum ve spolupraci se
zainteresovanymi pedagogy na vysokych Skolach. htkegina je fedevSim samotnaitbzitost zgtné
vazby a jeji navaznost na funckionalitu systémuifmeni vyuky. Po vyhodnoceni nasbiranych informaci
bude nasledovat stanoveni zakladni funkcionalitygEMa jeho implementace do vybranych systému pro
fizeni vyuky. V ramci pilotniho vyvoje byl vybran L$1Moodle fedevSim z dvodu své otekenosti
atedy i dostupnosti zdrojovych kidda dokumentace. Vyvinuty modul Moodle EMEE bude
korespondovat s liceéni politikou Moodle a bude distribuovan v oteré forné¢ pod obecnou vejnou
licenci GNU (General Public License).
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Abstract

In the development of complex event processing J@gRlications, it is important to keep the querids

a CEP processing logic maintainable. It is becasseicture of the queries is changed during the
development or even when the application is alréadgperation. The description of processing logic
should be also suited for the different roles tpatticipate on the development, such as the domain
expert or the end user, and it should encapsulatdusing details. The present-day CEP technologies
based on data-stream query languages do not suppmrth the maintainability and encapsulation
sufficiently. The possible solution can be theresitan of the CEP languages with the constructs gladt
desired properties of the code. In this paper, wgeubs the problems in the CEP development, outline
how the existing CEP technologies deal with thech présent the concept based on the CEP language
extensions.

Abstract

P7i vyvoji aplikaci pro complex event processing (¢kPudrzovatelnost kédu procesni logiky zasadni.
Je to proto, Ze struktura dotase néni nejen Bhem samotného vyvoje, ale i poté co je aplikacazeasm

do provozu. Popis procesni logiky bylrbyt uSit na miru rolim podilejicim se na vyvggiko jsou
doménovi experti nebo koncovi uzivatelé ¢alm tyto role odstinit od zbyteych detaik. Souasné CEP
technologie zalozené na data-stream query jazydim$taténé nepodporuji jak udrzZovatelnost, tak
prizpisobeni jazyka konkrétnim rolim. Moznyggenim je roz&ni CEP jazyk o konstrukce, které zlepsi
pozadované vlastnosti kodu. V tomitspevku diskutujeme problémy spojené s CEP vyvojendimmea
jak problémyeSi sodasné CEP technologie, a popisujeme koncept/imzini CEP jazyk

Keywords:
Complex Event Processing, CEP, Data Stream Querguages, Development

Keywords:
Komplexni zpracovani udalosti, CEP, Data Strearazisaci jazyky, Vyvoj

1 Introduction

Complex event processif@EP) provides a mechanism that builds complexsvehat happen in an
observed environment from a potentially large amadisimple events that can be directly obtaineanfr

the environment, e.g. by sensors. The simple ewwatsombined and aggregated to more complex events
within a gradually repeated process in order taiobtlesired high-level events. There are many CEP
technologies that execute this computation. Mosttha&fm employ (usually declarative) programing
languages that serve to write queries describingarsformation of simpler events to more complex
events.

Similarly to applications written in a conventionpfogramming language like Java or C++, it is
important to keep the code of CEP applications taaiable, and readability and clarity of the code
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resistant against changes. In fact, the developmE@EP applications has the specifics that diyectl
require source code with high quality. Sets of meedescribing computation of a high-level complex
event, so calledletection method<sould not be known in the design phase of devetoj. Moreover,
there could be a need to add a new detection metiodust deployed and running application. All of
these scenarios are caused by the complexnesshandeability of the observed environment and it
should be taken into account when CEP applicagateveloped.

In contrast to the conventional programming langsadCEP technologies have no elaborate tools and
methodologies to write maintainable and flexibleFC&pplications. We identify four main problems that
make the development of CEP applications difficult.

« CEP languages are usually low-level languagesy Pnevide fundamental operations, such as
aggregation or joining of events, which can be atext with high performance, however they do
not support more complex constructs, such as eulzmn of more complex functionality into
logical blocks or modules.

e There is a lack of tools that support the divisimhthe development process into different
activities for different roles. We can recognizdeatst two of themCEP developewho masters
the CEP technologies amhmain expertvith the knowledge of the observed environmene Th
tool should minimize the common knowledge of bdth teveloper and the domain expert and
provide a language independent of the used CERaéady for their cooperation.

« Insufficient support of configuration and custontiaa of CEP applications by the end users. It is
desirable for the end user to be able react ogliaages in the observed environment and reflect
them in the CEP application without any interventid the CEP developer or the domain expert.
Sometimes it is also useful to allow the end useddvelop its own detection methods while
application is in operation.

« At last, the integration of CEP tool with other haologies, such as geospatial services or
artificial intelligence, could be problematic aetlCEP- developer’'s level. Moreover, there is a
problem of how to integrate the technologies itt® domain-expert's or end-user’s view on the
CEP application.

The present-day CEP tools solve the mentioned @nablpartially. Queries d¥licrosoft Streaminsight

[1] can be encapsulated into methods and objectatiize the full power of object-oriented
programming, because they are components of th& pliiform. Oracle Complex Event Processift

and StreamBase[3] support visualization tools that allow the damaxpert to create queries with little
knowledge of the query language. CEP tools, suclBtasaminsight oiEsper [4], usually provide
mechanisms that allow CEP queries to be combinéd tiwe host programming language and therefore
integrate other technologies to event processimgveiter, to the best of our knowledge there is n® CE
tool that solves all the discussed problems.

In this paper, we aim to design the approach tlegits all these problems. The basic idea is tathese
technigues and methodologies of conventional progrimg, especially object-oriented techniques, and
apply them to the realm of CEP. We describe comamzhdistinct features of both conventional and CEP
application development. At last, we outline a teilbgy independent tool that realizes enrichment of
CEP with conventional techniques in practice.
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This paper is structured as follows: In sectionw®, review related work, Section 3 introduces the
principles of complex event processing and dists®utlined problems in more detail. The proposéls
the problem solutions are given in Section 4. Bnah Section 5 we conclude the paper.

2 Related Work

In this section, we give a summary of the statéhefart of CEP in two points of view: the first iews
the prevalent styles of CEP technologies, the skcemmmarizes existing approaches of CEP
technologies to the problems listed above.

2.1 CEP Styles

According to [5], the existing CEP technologies tendivided to three main styldanguages based on
composition operatorslata stream query languagaeadproduction rules

Languages based on composition operatardhe languages are also calleeent algebrasComplex
event queries are built from simple event querie;igus composition operators, such as sequence,
conjunction, disjunction or negation. Some examptekide: SAMOS [6], CEDR [7] and SASE Event
Language [8].

Data stream query languagesThis language is targeted to near real-time agptins where it is not
desirable to store processed events in a dataPaseessing operations, such as filtering, joinind a
aggregation are more oriented towards the conténévents than the composition-operators-based
languages. An important languageCisntinuous Query Languad€QL), which is used in the STREAM
systems [9]. The next examples are Esper [4], ®r&dmplex Event Processing [2], StreamBase [3],
Sybase Complex Event Processing [10] and Micrd&&méiaminsight [1].

Production rule languages Production rulesare not an event query language as such, howbegr t
offer more convenient and flexible way of implenmegt event queries. Queries are implemented
manually by asserting some fact for each event ariting conditions over these facts that raise
appropriate actions. Facts are not restricted tmlgvents, which enables state-base processing. The
production rule engines include OPS5 [11], Dro@] [or Jess [13].

2.2 Existing Approaches to the CEP Problems

Although both composition-operators based languagdgproduction rules are well suited for some $ype
of event processing (pattern matching and state-pescessing, respectively), we restrict our redear
focus to data-stream query languages, becauseoffeysimpler manipulation with content of events
than the others.

The queries of Microsoft Streaminsight are direethitten in the programing language of .NET platfior
(e.g. C#) with using the LINQ. Owing to combinatiohobject-oriented language with declarative LINQ,
the queries can be combined and hierarchicallyepbiimto more and more complex macros. The macros
can be tested and reused simply. Although Streaghihsupports encapsulation and constructs for the
logical division of a CEP code, the domain expedsd knowledge of both the host programing language
and Streaminsight to be able to assemble final tfomality of a CEP application. Other CEP
technologies employ the CQL like languages: prangdegic is described by set of declarative querie
without any structure (see 3.1). The technologms;h as Esper, Oracle CEP and StreamBase,
compensate this disadvantage with the elaborats that provide the graphical visualization of desr
and relations between them, the creation of templand parameterized queries (Oracle CEP), the
visualization of processing that simplifies debungg{Esper) etc.
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Neither the queries included in programing languagethe queries constructed by graphical tools are
well suited for the end users. Knowledge of both@EP technology and the design of a CEP applitatio
is needed for the end user to be able to modifggesing logic safety. As we discuss in 3.4, itdsgible

to influence behavior of a CEP application by tiharge of a query parameter or records in database.
Data-stream query languages usually support paesined CEP queries and queries to relational
database directly (Esper, Oracle). In Streamingigdy can be programmed manually. Worse situation i
when the end user wants to influence existing Cidtigs or try to develop its own. We are not avedre

a tool that supports this feature. However theeeraanybusiness rules management systéased on
production rules that offer support for definidgmain-specific languagd®SL) [14]. They could serve
as inspiration how to implement DSL for data-stregurery language to allow the end user to adjust a
CEP application by the language he is familiar with

Data-stream query languages also provide the agrstthat extend their functionality with the paite
matching (Oracle, Esper). Using o$er-defined methoda queries or even objects programmed in the
general-purpose programming language is usualbredf too. Microsoft Streaminsight does not support
pattern matching directly, however it can be inelddia theuser-defined operatdf.5]. The combination

of queries and user-defined operators allows deeeldo include arbitrary functionality, e.g. the
geospatial processing of events [16].

3 Terminology and Roles

In this section, we give the principle of data-atrequery CEP behavior briefly and discus the proble
in the point of view of the three main roles thattizipates on the development of CEP applicatitimes:
CEP developers, the domain experts and the end.uske fourth problem, the integration of other
processing logic to CEP logic, is not discussec lseparately, because it permeates through alleof t
rest problems.

3.1 Terminology

There is the concept common for all data-streanmyqQ&P technologies. It consists of the three main
elementsievents streamsand queries The events are processed data and it can besespee e.g. by
tuples, key-value pairs, objects of host programiemguage or event XML messages. Every event

possesses timestamp that determines the time ef/éhe creatioP®. The stream is potentially infinite set
of events with order based on the events’ timessape query is rule describing how to process &ven
from one or more input streams to build more commeents that are inserted to the output stream.
Accordingly, the structure of wholeEP processing logican be depicted as oriented network where the
vertices are the queries and the edges are tlzerstre

The CEP processing logic is embedded into the CigMication programmed in a host programing
language (e.g. Java) via tlREP engine The CEP application administers initialization@EP engine
(including insertion of queries), passing of simgheents to the engine and receiving of high-level
complex events from the engine. The CEP engindf isesures the processing of events according to
gueries. Note, that code of the CEP application@ER processing logic can be separated.

59 The event with one timestamp is referred topamt event Some CEP technologies (Streaminsight) suppoct iaterval
eventshat possess the start and end timestamp.
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3.2 CEP Developer

The CEP Developemrites queries in the concrete CEP language anis mesponsible that his code
properly provides a required functionality in trencrete CEP engine. A network of queries is amarpho
and there is usually no description of logical stinwe in the code. Therefore, CEP developer hap¢ad
additional effort to keep the quality of the cotie has to divide queries to logical clusters thrat/jale
well defined functionality, test the clusters ofegies separately, maintain a consistent documentébi
preserve the clarity etc.

Unfortunately, the previous actions could not bffigant to keep the code modular and reusabletdue
the high tightly coupled-ness of CEP queries. F@am®le the CEP engine of Esper allows queries to
delay events. Although one cluster is replaced waitbther that produces same results, they can geodu
different delays which can substantially changecfiamality of the whole processing logic.

3.3 Domain Expert

The domain experts invent the procedure of buildiigh-level complex events from simple events. He
possesses the large knowledge of observed envirdnimecontrast to the CEP developer, he should nee
the minimal knowledge of used CEP technology, et fundamental principles. The problem here is
absence of tools that hides low-level queries amchgsulates them to more complex modules. Then,
domain expert could configure and connect the neslibgether to assemble desired functionality
without knowledge of their inner structure. Anothmoblem is sharing and the reusing of detection
methods among the domain experts which developcapioins for the similar environment with using
different CEP technologies.

3.4 End User

We identify two reasons why is useful to allow thed users to define the functionality of CEP
applications: the customization of completed agpian to concrete environment and discovering new
detection methods. The end user has neither thieisof knowledge of CEP technology nor the deep
knowledge of environment. Therefore, it is not daslie to allow the end user to rewrite the codedtly.
Moreover, crucial processing logic should be prie#@@gainst end user intervention at all.

The easy and supported way how the end-users flarrine behavior of CEP applications is either by
changing parameters of queries or by changing dscon a relational database. In this case,
implementation of configuration tool is straighti@rd. The challenge is to design a tool that alltives
end user to change structure of queries.

4 Concept

In this section, we propose the concept that de#lsthe problems and, as we consider, has potdntia
the next research. We introduce the basic ideaacarithe the extensions of CEP languages that can
increase maintainability as well as improve collation of the roles on the development.

4.1 Basic ldea

As we claim in 3.1, there is possible to separfatecbde written in a CEP language from the res¢ afd
an application. It is possible to enrich the CEBecwvith an arbitrary extension, e.g. with the lagic
structure of queries. When a CEP application idedathepreprocessoprocesses the extended code and
as result returns the plain CEP code. The plaie agh be already used during CEP engine initiginat

111



4.2 Maintainability

Simple but powerful extension is clustering querie® blocks with well-defined functionality and
grouping them to more complex blocks recursivelesiles increasing of clarity, this simplifies
automatic testing of CEP code, because preproceasaeturn only queries from required blocks.

It is possible to use some concepts from objearted programming, such as interfaces or generics,
which can increase reusability of the code. Thequsif block's parameters and metadata (e.g. event
delay, see 3.2) can deal with tightly coupled-nésgause preprocessor is able to adjust paranudters
one block with using metadata of other blocks.

It seems to be useful to complete the code witHigoration of integrated processing technologieg.(e
geospatial processing) to keep definition of th@MHhogic on the same place. At last, the extermbet
gathered into libraries simplifies sharing and megi®f the code.

4.3 Collaboration of the Roles

To minimize common knowledge of both CEP developett domain expert, we propose the following
workflow. Domain expert determines which fundameéritenctionality he needs to compose a whole
processing logic. CEP developer implements blodkis thie functionality and inserts them to the lifyra

At the end, domain expert uses blocks from theatiprto compose desired CEP logic. Except
specification from domain expert, CEP developerdse@o further information about observed
environment. The library encapsulates used CEmtdoby. Therefore language used by domain expert

to compose blocks from the library is alnﬁ%tndependent on used technology. This enablesrghafi
detection methods among domain experts that wattk diiferent CEP technologies.

With using additional extensions of language fomdn experts, it is possible to employ end-useh#o
development. The main idea is that domain expenttifies end-user’s actions enabled over CEP logic,
such as replacing of blocks or adding a new funetfity. Then, domain expert marks replaceable pHrts
the logic and implement templates which the end gs@ utilize in creating own functionality. This
encapsulates processing logic and the end usdioised to perform only the actions defined by the
domain expert. Moreover, the actions can be boardbmain-specific language or user interface ta gai
end-user's comfort. Preprocessor then combinesusads actions with original extended code and
returns plain CEP queries with desired functiogalit

5 Conclusion

In this paper, we outlined the problems relatetheoCEP application development and we discussed th
ability of the present-day CEP technologies to eétd the problems. We presented the concept based
extending of data-stream query languages. Althorggdlization of our concept seems to be rather
technical, there are issues that involve deepeoeaipn. The examples of more complex issues fallo
problem with tightly coupled-ness of the code, deisig of technology independent language for domain
experts, binding end-users’ DSLs or user interfao&3EP processing logic etc.

60 There are differences between data-stream-queguémes, however essential principles are same.

112



6 References

[1]
(2]

[3]
[4]
[5]

[6]

[7]
[8]
[9]
[10]
[11]

[12]
[13]

[14]

[15]

[16]

Ali, M. et al.: Microsoft CEP Server and OndiBehavioral Targeting. In: VLDB. 2009.

Oracle Inc.: Oracle Complex Event Processingttp://www.oracle.com/technetwork/
middleware/complex-event-processioggrview/complex-event-processing-088095.htm

StreamBase Systems Inc.: StreamBase QEP//www.streambase.com/producitieambasecep/

EsperTech Inc.: Event stream intelligence:dtsp NEsperhttp://esper.codehaus.org

Eckert, M.: Complex Event Processing with X@pe® Language Design, Formal Semantics, and
Incremental Evaluation for Querying Events. PhDsibelnstitute for Informatics, University of
Munich. 2008.

Gatziu, S., Dittrich, K. R.: Detecting ComptesiEvents in Active Databases Using Petri Nets. In:
Proceedings of the 4th International Workshop oseRech Issues in Data Engineering - Active
Database Systems, pp. 2—9. 1994.

Roger, S., Caituiro-Monge, B. and H.: Eventretation and pattern detection in CEDR. In: Proc.
Int. Workshop Reactivity on the Web, LNCS, vol. 42bp. 919--930. Springer, 2006.

Wu, E., Diao, Y., Rizvi, S.: High-performan€&omplex Event Processing over streams. In: Proc.
Int. ACM Conf. on Management of Data (SIGMOD), gp7--418. ACM, 2006.

Arasu, A., Babu, S., Widom, J.: The CQL contias query language: Semantic foundations and
guery execution. In; The VLDB Journal, 15(2), pp14+-142. 2006.

Sybase Inc.: Sybase Complex Event Processingitp://www.sybase.com/products/
financialservicessolutions/complex-event-processing

Forgy, Ch.: OPS5 user's manual. In: Techni&sdport CMU-CS-81-135, Carnegie Mellon
University (1981)

JBoss.org: Droolsttp://www.jboss.org/drools

Sandia National Laboratories: Jess, the rulagire for the Java(TM) platform.
http://herzberg.ca.sandia.gov/

van Deursen, A., Klint, P., Visser, J.: Domaijpecific languages. In: ACM SIGPLAN Notices 35,
pp. 26—36. 2000.

Chandramouli, B., Goldstein, J., Maier, D.:gHiperformance dynamic pattern matching over
disordered streams. In: Proceedings of the VLDBd#ndent, Vol. 3, No. 1, pp. 220—231. 2010.

Kazemitabar, S. J. et al.: Geospatial Streaner®) Processing using Microsoft SQL Server
Streaminsight. In: Proceedings of the VLDB Endowm¥iol. 3, No. 2, pp. 1537—1540, 2010.

113



114



Case study of TaToo tools - semantic tagging of
multidomain data resources

Miroslav Kubasek, Jifi Hrebi¢ek

Institut biostatistiky a analyz MU, Kamenice 126825 00, Brno,
kubasek@iba.muni.cz, hrebicek@iba.muni.cz

Abstrakt

The synthesis of existing Persistent Organic Pafitd pollution monitoring databases with
epidemiological data is considered for identifyingme impacts of Persistent Organic Pollutants on
human health. This task requires new, rich, datyises and models discovery capabilities from a
multitude of monitoring networks and web resourdd® FP7 project TaToo (Tagging Tool based on a
Semantic Discovery Framework) is setting up a séimaveb solution to close the discovery gap that
prevents a full and easy access to web resourdas.uBe of TaToo tools together with the Global
Environmental Assessment and Information Systenthen8ystem for Visualizing of Oncological Data is
discussed as TaToo validation scenario for anthggpic impact and global climate change influence on
Persistent Organic Pollutants trajectory.

Abstrakt

Syntéza salasnych databazi obsahujicich data z monitoringzipntnich organickych polutainte
spojeni s epidemiologickymi daty jeZ&jni pro identifikaci moZného dopadultto latek na lidské
zdravi. Tento Ukol v8ak vyZaduje mnohem bohatdj daté sluzby a modelyieire pokraiilych pristupi
k ziskavani informaci o dalSich dostupnych datowgchjich. FP7 projekt TaToo ma za cil vyito
sémanticky webovy systém, ktery usnadstyp k webovym zdugj. V tomtafldnku popisujeme pouZiti
TaToo nastraj spolu se systémy GENASIS a SVOD, které mimor@ifigeden z validénich scénéi
tohoto projektu.

Key words
POPs, TaToo, SVOD, GENASIS, Ontology

Kli ¢ové slova
POPs, TaToo, SVOD, GENASIS, Ontologie

1 Introduction

Persistent organic pollutant§POPs) represent a long-term problem which is eot@d with the
production, application, and disposal of many haaas chemicals and their impacts on human health.
The Research Centre for Toxic Compounds in therBnmient (RECETOX) of the Masaryk University
(MU) is focused on the research of the fate anébgical effects of POPs and other toxic substaites
the environment. RECETOX monitors these chemicaksn, soil, water or human milk, and suppdhs
implementation of international conventions on cluaisubstances like th8tockholm Convention on

Persistent Organic Pollutarfd.

61 stockholm Convention on Persistent Organic Pollistanttp://chm.pops.int/
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RECETOX closely cooperates with the Institute ob®atistics and Analyses (IBA) of MU. IBA is a
research institute oriented to the solution of rstifie projects and providing related services,ezsally in
the field of environmental, biological and cliniaidta analysis. IBA created tBgstem for Visualizing of

Oncological Data(SVOD)62 — web portal of epidemiology of malignant tumoimrshe Czech Republic,
which is based on the data from the Czech NatiOmalology Register [1].

Specific effects of POPs can include cancer, absrgnd hypersensitivity, damage to the central and
peripheral nervous systems, reproductive disorderds disruption of the immune system. Some POPs are
also considered to be endocrine disrupters, whighaltering the hormonal system, can damage the
reproductive and immune systems of exposed indalidas well as their offspring; they can also have

developmental and carcinogenic effects.

In January 2010 RECETOX launched the first versiérthe Global Environmental Assessment and

Information SysteniGENASISP3 — web portal which provides information support iimplementation

of the Stockholm Convention at international leveitial phase of the GENASIS is focused on daterfr
regular POPs monitoring programmes, providing aeg@noverview of spatial patterns and temporal
trends of pollutants concentrations. The aim is rowry to find out whether there is a connection
between the concentration of POPs and cancer ermatin some regions [4].

This task requires new discovery information anthewnication technology (ICT) tools which will be

developed within the FP7 project Tafdo(Tagging Tool based on a Semantic Discovery Fraomew
and shared the vision ofZingle Information Space in Europe for the Envirent{SISE) [7]. It aims to
develop tools allowing third parties to easily diger web resources (data, services and modelsjoand
add valuable information on to these resourceso®d®ols will be validated in three different valtbn
scenarios. MU is solving the TaToo validation scenaf Anthropogenicimpact and global climate
change It aims to improve the discovery of web resouricethe domains of environmental pollution by
POPs including influence of global climate changd epidemiology and tries to find relationships
between these domains [2,3].

62 http://www.svod.cz - System for Visualizing of Qregical Data, http://www.svod.cz/?sec=aktuality8dpeen

63 http://www.genasis.cz - Global Environmental Asseent and Information System, http://www.genasisein-
index/en/

64 Tagging Tool based on a Semantic Discovery Framevidtp://www.tatoo-fp7.eu/tatooweb/
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2 Scenario description

The MU scenaricAnthropogenic impact and global climate charigedealing with the correlation of
environmental pollutants and their health impacttioe population and the correlation of transport of
environmental pollutants with global climate chan@ke aim is to create a central place for reseasch
domain experts and decision makers to discoveraandss interdisciplinary knowledge in more effitien
and usable way that is the currently state of thelae to the fact that there is an enormous amofin
information resources in scientific fields, which steadily growing, available search mechanisnes lik
search engines, scientific networks and similahtetogies are not sufficient to meet the complex
requirements of today's researchers and scienfi$ts. result of conventional discovery processes are
often not matching the domain context of the used obligate them the tedious task of filteringyéar
result sets to obtain the original object of thieliest of the researcher intended to find withgbarch.
Therefore the need arises for an improving disgoweethod, which will incorporate the domain
knowledge and additional semantic information itite search in order to obtain a more fitting refadt
the specific context of the user.

The MU scenario not only aims to improve the diggvof scientific resources for one particular
domain, but also tries to discover and create redationships among different domains. The corretati

of environmental pollutants including their trangpdue to global climate change and their healtbaiob

on the population is only one significant examdereating new relationships among different dorsain
These dependencies could represent new scientffights for already available resources and connect

65 http://www.tatoo-fp7.eu/tatooweb/?2g=node/20
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the knowledge of the single domains. These relatips should facilitate further discovery process t
deliver matching resources of multiple domains.

The MU scenario represents the close cooperatiah jaimt venture of two university institutes:
RECETOX and IBA .

Fig. 2: GENASIS analytical tool

RECETOX is an independent institute of the MU. REOK performs research, development, education
and expertise in the field of environmental contaation by toxic compounds with specific focus on
persistent organic pollutants (POPs), polar orgaaimpounds, toxic metals and their species andalatu
toxins - cyanotoxins. It is also Stockholm ConventRegional centre for capacity building and transf
of technology in Central and Eastern European c@mmmtThe Stockholm Convention on Persistent
Organic Pollutants (Stockholm convention) is abglotreaty to protect human health and the
environment from chemicals that remain intact ie #imvironment for long periods, become widely
distributed geographically and accumulate in they fassue of humans and wildlife [8]. RECETOX is
formed by several research divisions, service l&iooies and technology-transfer centres: Enviroriaien
chemistry and modelling, Ecotoxicology and riskesssnent, Trace laboratory, and Laboratory of data
analyses. Research and development of the cemtrel@monitoring of environmental matrices, studies
of environmental fate and effects (ecotoxicology)taxic compounds, ecological and human risk
assessment as well as the development of infornetand expert systems.

RECETOX project GENASIS provides information sugpfor implementation of the Stockholm
convention at an international level. The inititlage of the GENASIS project is focused on data from
regular monitoring programmes of POPs, providingeaeral overview of spatial patterns and temporal
trends of pollutants concentrations.

IBA is a research institute of the MU, which is dieed on delivering solutions to research problems
arising in the environment and human health atslptroviding related services, especially in theddfiof
biological and clinical data analysis, organizatiamd management of clinical trials, software
development and Information and Communication Tetdgy (ICT) applications. IBA research
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activities are primarily focused on organizatioaatl expert services for large scientific projetB#\ is
formed by four divisions: Division of Data AnalysiBivision of Clinical Trials, Division of Inform&n
and Communication Technologies, and Division of iEamnmental Informatics and Modelling. For
example, IBA created SVOD - the first web portal épidemiology of malignant tumours in the Czech
Republic, system for visualizing of oncologicalaldbsed on the data from the Czech National Ongolog
Registry.

(B3 INCIDENCE AND MORTALITY - time development

Patient group setection™
Sex, age Area_ Period
Stage TNM classification Other parameters

Other analyses for selected diagnose and group of patientst®

ASRA

———

Source of data: (215 éR

SEELLIELELELELESTESFESTELSE,

A
Analused data: NOinc)129554, Niwor)sbd2d3 hﬁp://w.wud:cz

Other outputs

Change diagnose | __ Analysis settings Data table Display report

Fig. 3: SVOD analytical tool

The objective of the MU scenario is to use anddadé the resulting tagging and discovery framevaedrk
the TaToo project. Since the primary scope of tedob project is to facilitate the discovery of
environmental resources, this scenario delivergptréect opportunity to validate the resulting ol
against challenging real word problems. There ammarous scientific domains available and actively
researched at the MU, but two important domaing lmen carefully chosen to demonstrate and validate
the envisioned functionality of the TaToo projethe vision of the MU scenario is that other sciemnti
domains could follow the initial institutes to fher spin a new kind of knowledge network to deliger
new generation of tools and methods to effectialg conveniently support the scientific user inirthe
daily work.

3 Validation

Current TaToo development at MU is demonstratedhis section. To achieve the goal of the MU
Scenario, it is necessary to use data from natiandlinternational monitoring networks, and to disxr
and obtain as-complete-as-possible data sets esytieg anthropogenic impact. There is a lot of masi
environmental data on the internet. However, bpaisiurrent search engine it is difficult to findl (@f)
them and choose the relevant results only. Theseltseare simpler to use in a real application.
Discovery, use, and reuse of these data requirgneeiments of meta-information descriptions, whit ¢
be achieved through TaToo's semantic rich envirarine this context, MU intends to employ TaToo
tools and will validate their performance for taggiand semantic rich discovery of resources of
anthropogenic impact and the influence of globiahate change on the transport of pollutants [5,6].
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Validation resources
We categorized possible web resources for theaamagio into these categories:

Primary resources Structured raw data e.g. cancer patient recordgrfdsis, sex, age, etc.) or
measurements like time series of POPs (method, @ont substance etc.).

Secondary resourcesAggregated or processed information based on pyinhata e.g. diagrams,
analysis results, automatically generated repscigntific publications, books etc. in form of well
known datatypes (PDF, doc, txt etc.)

Information services Internet based services which provide informatfoom the first and
second category. For example Sensor Observatiaric8emwhich provide Time Series for POPs
in the form of compound measurement values (Webi&er standard stc.).

Models: Meta-information about mathematical and compateti model for calculation of POPs
distribution in the environment or dispersion magethich are used to estimate or to predict
(forecast) concentrations of airborne pollutantstteeh from sources such as industrial facilities,
local heating or traffic.

4 Survey of Requirements on Ontology

For specifying the ontology requirements we used dompetency questions techniques. Before
identifying them, we identify the intended userstaf TaToo tools.

4.1 Type of users
The users we divided into three categories:

Scientific users scientific users are regular users with scientifackground and assumed IT
skills. They will use the system to discover researfrom two considered domains (POPs, health
issues). They will be able to find resources, fsithilar ones (having already found some
resource), compare the resources, and also fingections between resources.

Domain experts group of domain experts collects users who haweesadditional functionality

to scientific users. Domain experts can also evaluasources and assign metadata to the
resources. By the means of mentioned functions twély contribute to the information
enrichment process.

System administrators: system administrators will be resioe for organisational and
maintenance tasks in order to guarantee propeerayfiinctionality. This involves also user
administration, system settings, problem solvirsgrisupport etc.

4.2 Competency Questions

According to the intended use of the ontologiegs¢h should satisfy the next requirements. The

competency questions are grouped into differentepnhdomains: cancer / health, POPs / biochemistry,
and general.

Most of the specific competency questions defimedhie cancer / health domain are related with the
diagnose / disease and others attributes (gendév]..T). The diagnose / disease is the most relevant
concept in the domain. The Competency Questioas ta extract information about the data sourca of
cancer occurrence. Some examples are:

What disease is this data source about?
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* What is the Gender of data source?
» What were the incidences, mortalities of a certegalth issue (e.g. cancer - C50 diagnosis) in a
certain region, in a certain time?

Other specific competency questions related wighRBDPs / biochemistry domain are related with matri
and chemicals (POPs). Example Competency Questiens

*  What compound/substance is this data source about?
* What sampling method has been used?

* What type of monitoring has been used?

» What fractions of matrix are available?

Several specific competency questions are relatitdtihae data sources itself. The Competency Questio
try to get information e.g. about the quality, asibility or validity of data source. Some examyaes:.

» What types of data sources are available?
* Who is the owner/provider of such resource?
» Is this data source valid?

Competency Questions could be composed into mamnergkequestions that are answered by answers
resulting as the composition of single answers itgle competency questions. Some examples of
composed competency questions trying to find catiores between cancer and POPs domains are:

* What can be the reasons for such incidence of stisease?
* What (=which health issues) can be caused by suetmical?

After this there are competency questions indep@ntbespecific domain. They try to get information
about e.g. geo-location relevance, time/date ame tduration relevance, used units (computations),
technical specification and ownership of data-sesir&xample Competency Questions are:

* Who is the owner/provider of such resource?

* In what time period the data source belong?

* What is the number of records in data source?

* What access restriction is connecting with thisdaturce?

» What paper used this data source?

» Give me all resources of a certain domain in dffiéparts of selected region.

These given competency questions are taken asfdraggtraction of the basic terminology (predicates
and objects in the universe of the discourse (m&tg). The terminology will be finally formally
represented in the ontology by means of concefitifjuaes and relations.

5 Inventory of Ontologies

In this section we describe the different knowledgsources related to the cancer and POPs domains.
These resources vary from ontological resourcesném ontological including descriptions of
technologies, existing ontologies or concrete vataies related to the use cases. The ontological
resources analyzed in our case study are divideddifferent groups. The first two groups are redbto

the cancer and biochemistry / environment domait the rest is related to cross-domain ontology
resources.
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5.1 ICD-10 Ontology

The International Statistical Classification of Bdses and Related Health Problems 10th Revisidd (IC
10) is a coding of diseases and signs, symptonmaratal findings, complaints, social circumstanced a
external causes of injury or diseases, as claddiffghe World Health Organization (WHO). The cee¢
allows more than 14,400 different codes and perthédracking of many new diagnoses. Using optional
sub-classifications, the codes can be expandedédn 165,000 codes. Using codes that are meant to be
reported in a separate data field, the level chitl#at is reported by ICD can be further increhsesing

a simplified multiaxial approach. The Internationatsion of ICD should not be confused with natlona
Clinical Modifications of ICD that include frequéptmuch more detail, and sometimes have separate
sections for procedures. Work on ICD-10 began 881&8nd was completed in 1992,

5.2 Disease ontology

The mission of the Disease Ontology (DO) is to mevan open source ontology for the integration of
biomedical data that is associated with human deseRO will have a formally correct (in the ontojog
sense), semantically computable structure. Terni3Onwill be well defined, using standard references
These terms will be linked to well-established, Iveelopted terminologies that contain disease and
disease-related concepts such as SNOMED (we arkingowith SNOMED to see if we can release
SNOMED codes linked via UMLS to the community), I©@Dand ICD-10, MeSH, and UMLS. The
combination of a semantically computable structame the external references to these terminologies
will enable useful inference between disparatesddsausing one or more of these standard termiiesog
to code disease. The Disease Ontology will be, hat énd of this project, a community-driven,
community-accepted ontology of diseases for cliniesearch and medicine inclusive of genetic,
environmental and infectious diseases. The Dise@saology will encapsulate, therefore, a
comprehensive theory of disease. The design adigease ontology will enable greater understanding
disease states by placing heritable disorders éncibtntext of other infectious diseases and related
diseases. The structure of Disease Ontology anexteenal references to other terminologies wilitda

the integration of disparate datasets through dineept of disease.

5.3 TNM ontology

We did not find an overall ontology for the strudtig of TNM classifications, but there is a feweasch
initiatives in this field. One which can be takemoi account for creating ontology idri Ontology for
Carcinoma Classification for Clinical Bioinformati¢ by Anand Kumar, Y. Lina Yip, Barry Smith, Dirk
Marwede and Daniel Novotny. They outline a forntadry for addressing these issues in a way that
inferences drawn upon the ontologies would be kelpfinterpreting and inferring on the entitiesial
exist at different anatomical levels of granularitheir case study is on the colon carcinoma, drteeo
commonest carcinomas prevalent within the Eurojpegulation.

5.4 Environment ontology

The Environment Ontology (EnvO) bringing similamiedits to those that can already be achieved with
the Gene Ontology (GO); through consistent anrmiagirounded in an ontological framework and the
semantic retrieval of any biological record anclkiot® EnvO. The focus of this effort is to develop a

ontology that supports the annotation of the emvirent of any organism or biological sample. EnvO
will also be used for the annotation of any redbiat has an environmental component. For example, y

might like to tag an environmental descriptor tgiature that you took at the weekend or provide
information on the general environment where soengote sensing devices are currently capturing data.
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5.5 Biological ontology

GFO-Bio is a biological core ontology based on gl ontology General Formal Ontology (GFO). It is
developed in joint efforts with the Bioinformati@oup lead by Dr. Janet Kelso at the local Max-B#an
Institute of Evolutionary Anthropology (MPI-EVA).

5.6 Other Ontological Resources

There are large communities of researchers workinghe areas of cancer, health care, biology,
environment and chemistry. These communities makel gise of the semantic technologies to manage
their science research and it is common that sdntiee@ results are several ontologies related with
domains. Some of these ontologies are related migidical terms, gene, body structures, diseases,
anatomy, organism, etc. Various ontologies contkeeith our domains can be found at:

« http://bioportal.bioontology.org/

* http://www.berkeleybop.org/ontologies/

« http://www.ebi.ac.uk/Databases/ontology.html

« http://Isdis.cs.uga.edu/proj/ig/demo/ontologies.htm

6 Domain Ontologies

By analyzing of both domains, i.e. environmentadl &wluman risk assessment areas we proposed initial
version of ontologies. For modelling ontology weesi$Veb Ontology Languag;@Z)WL)66 and NeOn

Toolkit67. Our proposed ontologies contain 351 conceptsutrontologies we have identified four levels
of concepts in structure of ontologies.

The first one namedomenclature contains a set of nominal descriptors identifyingy kobjects
(variables) which should be mostly identified irvaistigation or in research searching for infornmatio
(POPs — chemical compounds and diseases — caragnodies). This level is highly standardized
adopting internationally unified, extensively trited nomenclature systems. The proposed framework
works with key (major) nomenclature system and tmithl (supporting) sub-systems. Proposed ontology
architecture is relatively rigid in this dimensias the used nomenclature systems are based ofywidel
accepted international consensus. In proposedoversi ontology we used ICD-10 class hierarchy
(International Classification of Diseases) and necended POPs and Matrix taxonomy based on
Stockholm Convention.

The second level iglassifiers which present a attributes determining some keypegrties of the
examined objects (chemical compounds, diseasesly €lassifiers highly relevant for exposure
environmental studies and risk assessment studieadmpted. In result, the classifiers represemaryi
codes or multiple categories, typically derivedtba basis of some external information reachalam fr
standardized database, evidence-based literat@saurus or encyclopedia (properties of given ctami
compounds, properties of disease at the time gihdisis, etc.). The set of attributes is flexibleading
of used classifiers; e.g. In case of studies foguen some special topics etc. This level is inetuoh the
proposed ontology.

66 http://en.wikipedia.org/wiki/Web_Ontology_Language
67 http://neon-toolkit.org
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Next level isinformation source identifiers - necessary descriptors of the source of informatibith is
processed or needed. These attributes also refnte type of validity scoring because they describ
type of studies and other information sources wicih be regarded as relevant. Furthermore, thisfset
attributes allows the users to specify studied lerator scientific field to be inspected.

Last level containsbligatory descriptors which represent family of variables describing liheest level

of the information processed or searched for. lamseset of variables which are obligatory to urndeis
numerical values reached in searching enginess(sampled, matrices, epidemiological measureg, tim
and site specification, etc.). These descriptoessaiictly obligatory and represent valid infornoati i.e.
only information, numerical value supplied with $kedescriptors can be regarded as valid and
trustworthy.

7 Conclusion

In this paper we have introduced the aims and iiervof the MU scenario of FP7 project TaToo. The
aim is providing a collaborative platform for thensantic enrichment of environmental information
resources on the web. The main challenges of tHed @roject are the provision of an appealing user
interface for the semantic annotation of environtakeresources, more specifically environmental data
information, web services and models, and the dgweént of a set of TaToo tools to provide a
preliminary semantic analysis of the content of webources, with the ability to access different
published ontologies that describe the availablewtadge basis. This paper contains the development
overview of align domain ontology for POPs contaation and cancer epidemiology domains. The
development of domain ontologies in the TaToo Qugplframework is an evolutionary process, so we
plan to extend them by adding new specific concaptbrelationships that are currently not provided.
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Abstract
This article gives an overview about the NeOn Mathagy as a tool for creating ontology in the NeOn
Toolkit environment.

Abstrakt
Prispevek predstavuje metodiku projektu NeOn, ktera slouZi j@siroj pro tvorbu ontologii v prostdi
NeOn Toolkit.

Key words
Ontology, NeOn, Methodology

Kli ¢ova slova
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1 Uvod

NeOn Toolkit [1] poskytuje kéiové aspekty k navrhovani ontologie zaloZzené naoighi scénie
pomoci utité metodiky ("The NeOn Methodology"[2]). NeOn Thivlobsahuje #kolik plug-ina pro
podporu konkrétnich aktivit, které charakterizujt@ogicky konstrukni proces. NeOn Metodika
nestanovuje pevny pracovni postup, ale misto tghaaki procesy a aktivity pro celdiadu scéni.

search I Y ETTTN

Navigation

The NeOn Toolkit is the ontology engineering environment originally developed as part of the NeCOn Projectd and now supported, together with other
Home technologies from NeOn, by the NeOn Foundation &,
Download The NeOn toolkit is a state-of-the-art, open source multi-platform ontology engineering environment, which provides comprehensive support for the
BOCHERENEATION ontology engineering life-cycle. The toolkit is based on the Eclipse platform, a leading development environment, and provides an extensive set of
and Support plug-ins (currently 45 plug-ins are available) covering a variety of ontology engineering activities, including Annotation and Documentation
Development, Human-Ontology Interaction, Knowledge Acquisition, Management, Modularization and Customization, Ontology Dynamics, Ontology
Evaluation, Ontology Matching, Reasoning and Inference, and Reuse.

Frequently Asked
Questions

Neon Plugins News
Developer Comer

® 12 December 2011: Download/2.5.2

Mot | s 7 December 2011: Download/2.5.2 RC3
About Us ® 15 November 2011: Download/2.5.2 RC2
® 7 November 2011: Download/2.5.1
Log in * 15 April 2011: Download/2.5

* 5 March 2011: Download/2.4.2

Obr. 1: Webova stranka NeOn Toolkit
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Dewt scénél pokryvajici Bzné se vyskytujici situace, niagpro stavajici ontologii je¢ba znovu
navrhnout, ztotoznit, modularizovat, lokalizovatporu 6iznych jazyk a kultur a integrovat ne-
ontologické zdroje, jako jsou folksonomie, nebatey.

Ontologie na webu nejsou samostatné artefakty. dJa@ebe vazany agobem, ktery riize mit vliv na
jejich vyznam, a jsou neodmyslitéldistribuovany v siti vzajengpropojenych sémantickych zdiioj
PresrEji fe¢eno, ontologicka sije soubor ontologii spojenych spoliep Gzné vztahy, jako porovnani,
modularizaci, pouzivani verzi a zavislosti. Pratmtifikdme ontologicka 8f ktera sdili vztahy s
potenciali velkym mnozstvim dalSich ontologii. Proto v sitistme definovat nejen obsah ontologie, ale
také informace pomoci metadat, které poskytuji kgsairove informaci o ontologii, jejich{fovod, &el

a vztahy s ostatnimi ontologiemi a sémantickymogdr

2 Budovani ontologie

Vkladani a zavislosti

Jednim z nepsgjSich zpisohi, jak jsou d¥ ontologie na sabhzavislé. Pokud je cilem definovatigv
vlastni model ontologie, je vyZzadovaniegloZit definice zahrnuté v jiné ontologii. JazyWMD zahrnuje
primitivni metody vloZeni (owl: imports), které uitimiji vyvoj&tam ontologii vytvdit takovy vztah,
zalozeny na spojeni definic vioZzenych ontologisgatnimi vlozenymi ontologiemi.

Verze ontologie

Spréava verzi se vztahujetknosti sledovanitiznych verzi ontologie. To je zvl&3tilezité pro
spolupréci pi navrhovani ontologie, kde jéeba ontologicky vyvojovy proces fvé sledovat, ale také
zaijistit, aby byly dorteny aktualni informace.

Porovnavani

Rizné ontologie s&asto pekryvaji s fiznymicastmi domény,iiznymi zpisoby. Porovnavani ontologii,
je zpisob, jak datiznym modeim v korespondenci prohlaSeni, o tom, které z jegighjekfi by mely

byt povazovany za stejné, nebo jaké jsou ofétnez ostatni. V praxi jsou tyto korespondeteso
nazyvany mapovani. Hlavnintg€lem je zajistit porovnani sémantické &onosti, tak aby bylo mozné
smysluplré slowit ontologie, nebo reprezentovat informace na jeatmélogii z hlediska ostatnich.

Modularizace

S velkymi, monolitickymi ontologiemi séZko manipuluje,&ko se pouZivaji a udrzuji. Modularizace se
snazi rozdlit ontologicky model na samostatné, vzajeémpnopojené komponenty, které mohou byt
povazovany za samostatné, ale kterécasti kazdé konkrétni stranky nebo sub-domény ogiel

Proto fizné moduly spolu sdilejigjaky vztah a jsoudZné sowasti &tsi ontologie &asto jsou zahrnuty
zavislosti a porovnani mezi sebou.

Pro budovani ontologické &itna NeOn tyto metodické ramce:
1. Soubor deviti scéité
2. NeOn slovnik (gloga proces acdinnosti
3. Shirka model ontologii Zivotniho cyklu
4. Soubor metodickychifru¢ek pro fizné procesy &innosti, které jsou popsany
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a. funkéné v podminkach cile, vstupy, vystupy @gusné omezeni
b. procedural® prostednictvim specifikaci pracovnich postup

c. empiricky, pomoci sady nazornyckilgadu.

3 Metodologie NeOn

3.1Soubor deviti scénéu

Scén& 1: Ze zadani k realizaci.

Sitova ontologie je vyvijena od nuly (bezépvného pouziti stavajicich zdtgj Vyvojati by
mély specifikovat poZzadavky na ontologii. Poté sedevdoportieni, jak je mozné hledat zdroje.
Dale musi byt provasho planovani, podle kterého bylinvyvojati postupovat.

Scén#& 2: Opétovné pouziti a znovu navrhnuti NeOntologickych zdoja(NORs).

Vyvojaii by mély provadt znovu vyuZzivajici NOR proces pro rozhodovani wladu s
pozadavky ontologie, které NORs mohou byt znovizjipk vytvoreni ontologické sét Poté se
vybrané NORs znovu navrhuji do ontologii.

Scén& 3: Opétovné pouZiti ontologickych zdrofi.

Vyvojaii pouzivaji ontologické zdroje (ontologie jako delentologické moduly, a / nebo
prohlaseni ontologie) k vybudovani ontologické.sit
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Obr. 2: Jednotlivé scéré@Metodologie NeOn

Scénd& 4: Opétovné pouZiti a znovu navrhnuti ontologickych zdroj.
Vyvojaii ontologii znovu pouzivaji a znovu navrhuji ontgittké zdroje.
Scén#& 5: Opétovné pouziti a spojeni ontologickych zdraj.

Tento scénanastava, kdyz jesholik ontologickych zdraj ve stejné doména jsou vybrany pro
opakované pouZiti. Vyvorachtgji vytvorit novy ontologicky zdroj s vybranymi zdroji.

Scén& 6: Opétovné pouZiti, sliltovani a reorganizace ontologickych zdrai.

Vyvojaii ontologii znovu pouziti, stiwji, a frebudovavaji ontologické zdroje. Tento sdgea
podobny scérab, ale tady se vyvofarozhoduji o pebudovani sady sléanych zdraj.
Scén& 7: Opétovné pouziti vzor navrhu ontologie (ODPS).
Ontologie umot#tujici vyvojaam opakovany fistup a pouziti UloziSODPs .
Scén#& 8: Preorganizovavani ontologickych zdraij.

Vyvojéii pfeorganizovavaji ontologie (napgmodularizuji, omezuji, rozsiji a nebo specializuji
ontologické zdroje), které maji byt integrovanyatdologické sit.
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Scén& 9: Lokalizace ontologickych zdroji.
Ontologie umo#ujici vyvojaam prizptisobit se do jinych jazyka kulturniho spok&genstvi,¢imz
ziskavaiji vicejazyné ontologie.

3.2NeOn slovnik proces a ¢innosti
NeOn slovnik procésa ¢innosti, identifikuje a definuje procesyimnosti potenciélé zapojené do
budovani ontologické P8

Tento seznam zahrnuje 59 definic prdcasginnostitazenych podle abecedy.
a) Slovnik uvedeny v glogépojmi je jednojazygny (v anglEting).
b) Poznamky, které bylyiiany k objas#éni podobnych procésacinnosti.

¢) Jsou zde zahrnuty Informace o podobnych proceseéicimastech.

3.3Modely zivotniho cyklu ontologicke sié

Modely Zivotniho cyklu ontologické gitdefinuji abstraktni zjsob, jak vytvdit projekt ontologické sét
Jinymi slovy, jak uspi@dat procesy &innosti NeOn Slovniku do fazi nebo etap.

V NeOn jsou dva modely Zivotniho cyklu ontologic{&:
a) The waterfall model (model vodopad).
b) Opakovag priristkovy model.

3.3.1 Model vodopad

Kazd4 etapa tohoto modelu musi byt dalea ged z&atkem dalSi faze. Je zde povolenétap
vyhledavéani od faze udrzby a7 po fazi poZzadavk

Hlavnim gredpokladem pro pouziti navrhovaného modelu vodopdidie pozadavky jsou zcela znamy,
bez nejasnosti a jsou n&mmé na z&tku vyvoje ontologické sit

Tento model by mohl byt pouzit v nasledujicich aitich:
Situace 1:V ontologickych projektech s kratkou dobou vyuziti.

Situace 2:V ontologickych projektech, jejichz cilem je roatigxistujici ontologii v jiném
formalismu, nebo jazyku.

Situace 3:V ontologickych projektech, které maji uamé poZadavky.

Situace 4:V ontologickych projektech, kde byaha ontologie pedstavovat mensi, disb
srozumitelné domény.

Tento model obsahujadu podfirnych aktivit, které by rfly byt provaény ve vSech fazich. Tento
soubor aktivit zahrnuje ziskavani znalosti o doinga které se ontologie vyviji, hodnoti a posuzaji
vystupy a spravuje se ugidani.

68 Vice informaci o NeOn slovniku prodesa ¢innosti najdete na adrese: http://www.neon-prajegiweb-

content/images/Publications/neonglossaryofactiitief
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Vzhledem k dleZitosti ogtovného pouziti prostdki, znalosti a skovani ontologickych zdréjbylo
definovano nasledujicicképriznych verzi tohoto modelu zivotniho cyklu.

Tyto verze jsou neodtitelné a souvislé scéfduvedené v NeOn metodice.
I) Cty¥fazovy model vodopéad

Graf predstavuje faze ontologické &jtlouci za sebou v padi zahajovaci faze, navrhovaci faze,
provadici fAze a nakonec udrZzovaci faze, kde jr#pvazba mezi udrZzovaci a navrhovaci fazi.

inidadon Fhase

1-[ molementation Fhase ]

.[ Maintenance Fhase ]

Obr. 3:Ctyifazovy model vodopad

II) P étifazovy model vodopéad

Rozstuje étyifazovy model o fazi ofiovného pouZiti existujicich ontologickych zdroktera je
za'azena za zahajovaci fazi.&pa vazba vede od udrzovaci faze do fazéaymého pouziti.

I Initiation Phase I

—>| Reusa Phase |

[ DesignPhese |
LI Implementat on Fhase I

—-I Maintenance Phasa ]—
Obr. 4: Rtifazovy model vodopéad

) P étifazovy model vodopéad + faze sloteni

Jedna se o zvlaStnfipad gtifazového modelu. Navic zahrnuje fazi&uani k ziskani nového

ontologického zdroje ze dvou nebo vice ontologitkgdroji vyskytujici se ve ztinovazebni
fazi. Tato faze je 2zazena za fazi @gpovného pouZziti.
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Obr. 5: Rtifazovy model vodopad + faze skamni

IV) Sestifazovy model vodopéad
Rozstuje pti fazovy model o fazi znovu navrhovani. Unmiae znovu navrhnuti ontologickych

zdroji a ne-ontologickych zdrdj(NORs). Mize se stat, Zzeskteré zdroje znalosti jsou
transformovany do ontologie v znovu navrhovaci,flé&ra je zéazena za fazi @gpovného

pouziti.

Obr. 6: Sestitifazovy model vodopad

V) Sestifazovy fazovy model vodopad + faze sléeni
Rozstuje Sestifazovy model zahrnujici fazi &wani vyskytujici se po fazi znovu pouzivani.
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Obr. 7: Sestifazovy model vodopad + faze &t

3.3.2 Opakovare prirastkovy model

Tento model organizuje vyvoje ontologie v &itéraci (nebo-li v kratkych mini-projektech, nabdo
uréitou). Kazda iterace je planovana jako jeden omficky projekt realizovany pomoci modelu vodopad.

Pozadavky stanovené v dokumentu specifikujici paxdagontologie (ORSD) Ize roztk do riznych
podskupin. Vysledkem kazdé iterace je fémikale nelplna ontologie, ktera spje podmnozinu
pozadavk. Takova nelplna ontologiete byt pouzita, ohodnocena a integrovana do jakéfoé
ontologické gi.

[:] : d .

Obr. 8: Opakovanpiirastkovy model

Tento model je zaloZen na postupném zlepSeni &eoz®Hntologické sitpomoci opakované cyklické
zpétné vazby. To znamena, ze ontologie roste postupento model riize byt pouzit v ontologickém
projektu:

a) s velkou skupinou vyvofé a komplexnim vyvojem

b) jehoZ poZadavky nejsou zcela zndmy, nebo&mmnenit v pribéhu vyvoje.
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4 Soubor metodickych @Firuéek pro razné procesy &innosti

4.1Specifikace ontologickych poZadavi

Specifikace ontologickych pozadadvikdkazuje n&innost sbirani poZzadatrkkteré by nila ontologie
spliovat (nap. z divodu vytv&eni ontologie, cilova skupina, zamyslené pouzigpkud mozno
dosahnout shody. Cilem tohoto procesu je ziskababoru ontologickych pi#b dokument specifikujici
ontologické pozadavky (ORSD). Tatimnost musi byt provedena nagatku projektu dané ontologie a
paralel® s ¢innosti ziskavani znalosti.

Postup procesu
Vstupem tohoto procesu je sada ontologickychigiot
Ukol 1

Identifikace @elu, rozsahu a implementace jazyka (pomoci sadyoranii s uZivateli a experty z
oboru)

Ukol 2

Identifikace pedpokladaného koncového uzivatele (pomoci sadyorarth s uZivateli a experty
Z oboru)

Ukol 3
Identifikace pedpokladaného pouziti (pomoci sady rozhéwouzivateli a experty z oboru)
Ukol 4

Identifikace pozadavk(pomoci sady rozhovars uzivateli a experty z oboru). Ontologické
pozadavky jsou rozteny do nasledujicich dvou t§p

a) Nefunkéni ontologické pozadavky, které se vztahuji k ofjetraspekim, netykajicim se
obsahu ontologie.

b) Funkéni ontologické poZadavky, které jsou obsahem sipi&gith pozadavk, odkazujici se
na konkrétni znalosti, jez budou zastoupeny.

Ukol 5

Seskupeni poZadafrtKseznam kompetentnich otazek - CQs)
Ukol 6

Oweteni sady pozadailk(véetrg nefunknich i funikénich ontologickych pozadaitk

Jsou tyto pozadavky platné?  NE -> Ukol 4
ANO -> (kol 7

Ukol 7

Uprednostini poZzadavi (v¢etns nefunkénich i funkénich ontologickych poZadatuk
Ukol 8

Ziskani terminologie a jeji frekvence
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Vystupem tohoto procesu je dokument specifikujitbtngické pozadavky (ORSD).

4.2Vyhledavani ontologii

Na za&éatku procesu vyvoje ontologie, hledame externilogte, které se vztahuji (alesptaste&ng) ke
stejné domé¥ ktera niize poskytnout uzitmé prvky k ogtovnému pouziti. Nalezena jiz existujici
ontologie nfize byt pouZzita k hledani ontologickych zdrditeré kompletuji ontologicky vyvoj nebo
slouZi k vyhledavani alternativnich ontologii magipolupracovat nebo se ztotoZnit. T&éttnost musi
byt provedena po specifikaci ontologi& jejim vyvaiji.

Postup procesu
Vstupem tohoto procesu je dotaz sloZzeny @oklych slov a specifikaci.
Ukol 1
Je poteba vybrat vyhledd¥anebo adekvatni Glozit
Ukol 2

Jsou definovany a spdfily dotazy ve vyhledavapro ziskani sady ontologii, ze které bude
vybirano.

Ukol 3

V tomto Ukolu se hodnoti a vybiraji vysledky. Hodeni zavisi na cilové aplikaci pro hledani
ontologii. Druh nebo kritéria mohou byt pouZiggewe rozsahu, sloZitosti, spravnosti a mozZnosti
vicenasobného pouZiti ontologii. Pokud vybranéedls) jsou povaZzovany za dostaté, mize
proces pokréovat. V op@&ném gipad maZe byt givodni dotaz znovu vyhledan pro ziskani
dalSich sad, ze kterych se bude vybirat ontologie.

Ukol 4

V pripac, Ze mame #kolik sad kandiddi ontologii (od #kolika dotaz nebo fiznych
vyhledava / Ulozi), je feba vysledky zkombinovat, zkontrolovat je zejmérmzalohovani a
zaru&it jejich konzistenci.

Ukol 5

Jakmile je zvolena platna sada ontologii nebo jednalogie, musi byt Zéenén do cilové
ontologie nebo aplikace.

Vystupem tohoto procesu je sada ontologifileHitymi prvky, které maji byt sjednocené s vyer@ou
ontologii.

4 3Planovani

Planovéani se vztahuje k identifikovani odliSnyckivaka proces, které maji byt provedenygbem
vyvoje ontologie. Planovani se vyuzivia gtanoveni zivotniho cyklu ontologickéssit

Cilem tohoto procesu je zavedeni konkrétniho pragrprotizeni vyvoje ontologické it To zahrnuje
poradi proces acinnosti, ve kterém jsou provéy, definovaniasu a zdrdj pottebnych na jejich
dokorteni.
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4.4Znovunavrhovaci vzory pro prevod prost¥edki do ontologie

Ne-ontologické zdroje (NOR) jsou zdroje znalosto$d, slovnik, tezaurus, klasifikai schéma, nebo
folksonomy), jejichz sémantika dosud nebyla form&mntologii. NORs maji velmitiznorody datovy
model a obsah (kédujizné druhy znalosti a mohou modelovat a implementdézaymi zpisoby).

4.4.1 Opakované pouZzivani ne-ontologickych zdraj

Opakované pouzivani ne-ontologickych zéire¢ odkazuje na proces b nejvhodgjSiho ne-
ontologického zdroje pro vyvoj ontologii. Pro urighi procesu vyvoje se co nejvice pouziva jiz
dostupnych ontologii a ne-ontologickych zdrdjteré jiz doséhly wité miry konzistence. Tento proces
se provadi po specifikovani ontologickych aktivjgrad znovu navrhovanim ne-ontologickych zdroj

Postup procesu
Vstupem procesu je Dokument specifikujici ontol&gipozadavky (ORSD).
Aktivita 1

Vyhledani ne-ontologickych zdrfoj Cilem této aktivity je hledani
ne-ontologickych zdrdjz vysoce spolehlivé webové stranky nebo domény.
Aktivita 2

Posouzeni kandidane-ontologickych zdrdj Cilem této aktivity je posoudit soubor kandidat
ne-ontologickych zdrdj

Aktivita 3

Vybér nejvhodigjSiho ne-ontologické zdroje. Cilem této aktivityjgbrat nejvhod#jsi non-
ontologickych zdroj, coz je i cilem celého procesu.

[} _C8I_Name | Parent
20000 Water area —
20000 -

20000 T —— e ] [Fe—" e bt
a 20000 /1 | 1 -
21000 - Y . -
21000 - L |
i

- g

21000
22000 - I | ] [ =

Areal gnd system

Pattern for re-engineering a
classification scheme modelled

Water Area Classification with an Adfacency List Data Model Water Area Ontology

Obr. 9: Riklad pouziti neontologického zdroje

4.4.2 Vzory pro znovu navrhovani ne-ontologickych zdrofi do ontologie (PR-NOR)

Vzory pro znovu navrhovani ne-ontologickych zdrdefinuji proces, ktery transformuje zdroje zndlost
do ontologie, s ohledem na typ zdroje (tezaurwsitkasni schéma atd.) a jejich zakladni zdroj datového
modelu. Pro kaZdy typ zdroje a datového modelu Neé€iimuje vzor s dafe definovanou posloupnosti
éinnosti. Proces se provadi pastigvném zpracovani ne-ontologickych zdraj gred vymysSlenim

koncepi.
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Postup procesu
Vstupem tohoto procesu je ne-ontologicky vzor.
Aktivita 1

Zpétna analyza ne-ontologického zdrejmusime analyzovat ne-ontologicky zdroj k identifika
jeho z&kladni sloZky a vytveni reprezentace zdroje emych Urovnich abstrakce. Pak
identifikujeme schéma a datovy model zdroje.

Aktivita 2

Transformace ne-ontologickych zdiejmusime vytvéit koncegni model z ne-ontologického
zdroje. Za timto &elem musime zjistit, jestli existuj&jaky znovu navrhovany vzor pouzitelny v
ramci NeOn PR-NOR knihovny pro transformaci zdagekonceptualniho modelu v souladu s
postupem stanovenym ve schématu pro znovu navrhdv@apaném gipad budeme muset
vytvorit ad-hoc postup pro transformaci ne-ontologickétimje do konceptualniho modelu.

Aktivita 3

Ontologie ped navrzenim, jejimz cilem je vytiibontologii - pied dokogenim vyvoje ontologie
ji je tteba zformalizovat a naslegiimplementovat.

Vystupem procesu je ontologie.

4.4.3 Znovu pouzivani obecnych ontologii

Obecné ontologie nejsou vazany na konkrétni doraémysledé mohou byt znovu pouZity v jinych
doménovych ontologiich. Obvykle jsou zaloZeny nbidgrostudovanych teoriich. Cilem tohoto procesu
je nalézt a vybrat obecnou neb#bou ontologii k zabudovani ve vytemé ontologické siti.

Postup procesu
Vstupem tohoto procesu jsou skupiny kompetentnighek, které jsou zahrnuté v ORSD.
Aktivita 1
Identifikace typu obecné ontologie, ktera ma byhvanpouzita.
Aktivita 2
Aktivita 3
Provedeni porovnavaci studie.
Aktivita 4
Vybrani obecné ontologie.
Ukol 4.1: Analyza kompetentnich otazek hosta (serveru/St)zi
Ukol 4.2 Identifikace vlastnosti obecnych ontologii.

Ukol 4.3 Odvozeni obecné ontologie, ktera nejlip vyhovuje.
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Aktivita 5
Upraveni vybrané obecné ontologie.
Ukol 5.1: Omezeni obecné ontologie.
Ukol 5.2 Roz&feni obecné ontologie.
Ukol 5.3 Preklad obecné ontologie, vyhodnoceni ziskané obestuogie.
Aktivita 6
Zabudovani obecné ontologie

Vystupem tohoto procesu je obecna ontologie.

4.4.4 Znovu pouzivani doménovych ontologii

Cilem tohoto procesu je najit a vybrat jednu nelee domén ontologie tykajici se vyvijené oblasti
ontologie.

Postup procesu
Vstupem tohoto procesu je ORSD.
Aktivity 1
Vyhledavani domény ontologie - cilem tétonosti je vyhledat vhodné domény.
Aktivita 2

Hodnoceni domény ontologie - v této akthjie zapotebi zjistit jestli jsou vybrané domény
vhodné pro vyvoj ontologické gitVystup této aktivity je hodnotici tabulka, ktendalyzuje
kazdou kandidatni doménovou ontologii.

Aktivita 3

Vybér domény ontologie - vystup této aktivity je sadenén ontologii vybirané z hodnotici
tabulky.

Aktivita 4

Integrace domény ontologie - cilem této aktivityrjeegrovat vybranou doménu ontologie do
ontologické si.

Vystupem tohoto procesu j&’sintologii, ktera zahrnuje sadu vybranych domén.

4.5Modelovani a pouzivani vzo#@ navrhu ontologie

Vzor navrhu ontologie (ODP) je mod&Seni opakujiciho se problému navrhu ontologiended o
Sablonu, kteraiedstavuje schéma pro konkrétni konstnikeSeni.

4.6Lokalizace ontologie

Cilem tohoto procesu jaqozit zdrojovou ontologii vyjéigénou v pirozeném jazyce doijpozeného
cilového jazyka.
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Postup procesu

Vstupem tohoto procesu je ontologie, jejiz terméou uvedeny v jednom nebo vidérpzenych
jazycich, z nichz je jeden vybran jako zdréijgzeného jazyka.

Ukol 1
Vybér nejvhodrjSich jazykovych progedka pro pouZiti v pekladu.
Ukol 2
Vybér lokalizovanych ontologickych termin
Ukol 3
Ziskani pekladu ontologickych termin
Ukol 4
Vyhodnoceni pekladi termin.
Ukol 5
Aktualizace ontologie

Vystupem tohoto procesu je aktualizovana ontologie.

&5 *Ontology Navigator = O & Entity Properties o3
= == NewOntologyProject [OWL]

= shttp: v agrovoc. org#Pe OI"ItO|0CjV element

= ] Classes URI | PestContral
= @ Fungicides
B acaricides Entries
@ avicides Identifier Part Of Spesch  Language
3 Bicpesticides LexicalEntry-1 noun English x
&8 Herbicides LexicalEntry=3  noun Spanish
G Insecticides LexicalEntry-2 noun English

B nematicides
Rodenticides

= @ GeographicConcept
B asboveCountrylLev

« Lexicalizations

Entries

— s gvel abel G, Number Gender
E { € Pestcantral Control de plagas Masculine
-0 :
fibas Blect...

@& New Class

Obr. 10: Ukazka lokalizace ontologie v nastroji Netolkit

4.7 Hodnoceni ontologie

Hodnoceni ontologie musi byt posuzovéagbdm celého vyvoje ontologiefignovunavrhovani iip
vybeéru jiz navrhnuté ontologie. Cilem tohoto procespgeovnat ontologické sise specifickymi
pozadavky a standardy s ohledem na kritéria hodrioPeuzivaji seizné ffistupy vyhodnoceni
(manudlni / automatické), kterémpaseji vysledky hodnoceni a rady na zlepSeni ogtcké sik.
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Postup procesu

Vstupem tohoto procesu je sada ontologii s progojedkazy (sf), kritéria hodnoceni a referém
ramce.

Ukol 1
Vybér jednotlivych sloZek ontologické &it
Ukol 2
Volba gistupu k hodnocenim.
Ukol 3
Identifikace hodnoticich kritérii a refergriho ramce.

V z4vislosti na vyhodnoceni zvolenéhidspupu, musi byt uveden refetah ramec a musi
odpovidat definovanym oganim vyhodnoceni.

Ukol 4
Pouziti vybranéhoifstupu hodnoceni.
Ukol 5
Kombinace jednotlivych vysledkhodnoceni.

Tento Ukol poukazuje na slabiny v ontologické sithledem na individualni hodnoceni vyshedk
a jejich vliv na zbytek sit

Ukol 6

Volba globalniho fistupu k hodnocenim
Ukol 7

Prezentace vysledihodnoceni.

Vystupem tohoto procesu jsou vysledky hodnocerioree kvalitativnich a kvantitativnich op@ni a
neformalni rady na mozné 2ny ontologické sé

4 .8Modularizace

Modularizace aktivity nabizi Zigob, jak zredukovat potenciélmelké ontologie na mensi lIépe
zvladnutelné moduly.

Postup procesu
Vstupem tohoto procesu je ontologie.
Ukol 1

Identifikace @elu modularizace cilem tohoto Ukolu je vytudt jednozn&ny divod, pr@
zvazovana ontologie bydta byt modularizovana.
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Ukol 2

Vybér postupu modularizace - rozliSujeme dva typy madméce: fpeni ontologie a ziskavani
moduli ontologie. Ontologie &peni se vztahuje k automatickému rozlozeni ontelogi
mnozstvi vzajem&ipropojenych modiil pokryvajici vSechny dohromady celou ontologii.
Ziskavani moduil ontologie odpovida vytweni modul na podésti ontologie, které jsou
relevantni ve vztahu k sub-doménam ontologie.

Ukol 3

Definovat kritéria modularizace - kritéria modutate definuji zakladni charakteristiky.
Ukol 4

Vybér zakladni modularizani techniky.
Ukol 5

Vyjadieni a pouziti technickych parametrv zavislosti na zvolené technice kedchozim ukolu,
mohou byt ézné parametry ptebné k ziskani zajimavych a ugitgch vysledk.

Ukol 6
Sloweni vysledk

Ukol 7
Vyhodnoceni modularizaceposuzuje se zda nova iterace opravdu tipjathovou sadu kritérii a
technik.
Je to dostatmé? ANO -> Ukol 8
NE  ->Ukol 2
Ukol 8

Dokorgeni modularizace - zavedeni a pouzivani moduluikeag.

Vystupem tohoto procesu je ontologicky modul (y).

4.9Vyvoj Ontologie

Ontologie jsou dynamickeé entity, které se ulghu ¢asu vyvijeji. Vyvoj ontologie se vztahuje na
¢innosti usnadéni zmeény ontologie pi zachovani jeji konzistence, taiée byt vidno jako disledek
raznych aktivit Bhem vyvoje ontologie. Cilem vyvoje ontologie je kgimout definovany proces
(pomoci néstroje podpory) na provedeni aktualizazegny v jedné nebo vice ontologiich. Za
normalnich okolnosti se tento proces provadi maté@ntologie byla nasazena, alefgbt ji aktualizovat
nebo zndnit.

Postup procesu
Vstupem tohoto procesu je ontologie v konzistentstiavu.
Ukol 1
Zadost o zrenu.
Zmeény pozaduji uzivatelé nebo vyvéijaTyto zmeny se zjiSuji z externich zdrdj
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Ukol 2
Planovani zrény.

NeOn Toolkit nabizi jednoduchou podpotiipzhodovani, zda provést Zny, nebo ne.
Dovoluje o¥fit ndklady na implementaci zm.

Ukol 3
Provedeni zrny.
Zména miZe byt provadna manualéi automaticky v zavislosti na pouZzité aplikaci.
Ukol 4
Verifikace a validace.
Vystupem tohoto procesu je ontologie v konzistentaiavu s implementovanymi navrhovanymi
zmenami.
5 Zavér
Prispivek dal¢tendi prehled o metodice pro tvorbu ontologii NeOn Boolkré&tvznikla jako satést
projektu NeOn Project (6FP IST-2005-027595).

6 Literatura

[1] NeOn Toolkit website http://www.neon-toolkitg'r
[2] NeOn Methodology Book http://www.neon-projecgmw/NeOn_Book
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EnviNews.eu - celosstovy agregator environmentalnich
Zprav

Miroslav Kubasek

Institut biostatistiky a analyz, Kamenice 126/35&®, Brno,
kubasek@iba.muni.cz

Abstrakt
EnviNews.eu je novy projekt, jehoz cilem je zautieoaat stahovani, kategorizaci agiklady rss kanél
z celos¥tovych zpravodajskych servekteré se zabyvaji tématikou zivotniho piedt

Abstract
EnviNews.eu is a new project, which goal is to enate the download, categorize and translations
of RSS feeds from worldwide news sites, dealirtgthét environment.

Kli ¢ové slova
RSS, kategorizacefgklad, zpravodajstvi

Key words
RSS, categorize, translation, news

1 Motivace

V sowasné dob existuje na celostovém internetu népberné mnoZstvi zpravodajskych setiydateré
se zabyvaji zivotnim prastdim. Nekteré jsou tématu zivotniho préstli v¥novany celé, jiné se ho tykaji
pouze okrajo¥ a pak jsou zde také velké zpravodajské serveeyé khaji zivotnimu prostdi vyhrazené
napiklad jen rekteré rubriky.

Aktualnim standardem pro ziskartepledu o vydavanyctiancich je technologie RSS kahaledna se o
standard zaloZzeny na XML formatu a zjednod#Sem déarici, Ze obsahuje seznam aktualydanych
¢lanki s dalSimi doplujicimi informacemi. Prd@teni €chto RSS kanélje poteba bd’ pouzit rktery z
program, které umoi#uji tyto kanaly piibéZzné stahovat a zobrazovat, nebo vyuiktery z webovych
servefi, které tuto sluzbu nabizeji on-line. Kazdop&dmokud by chil ¢éten& sledovat vSechny
vychézejici¢lanky o Zivotnim prosgedi, musel by sledovat {i&zné¢ nékolik desitek takovychto RSS
kanéti (tj. stovkyclanki denr), cozZ je velmi nepraktické &so¥ nar@né

DalSim problémem environmentalniho zpravodajstvitno-jazgnost tchto servel a zprav. Je to
zpasobeno tim, Ze velkdast zpravodajstvi o Zivotnim prostli se zartuje na tizné regiony a tak i
vlastni zpravy jsouétSinou v jazyce, ktery je pro dany region majoritni

2 EnviNews.eu

Cilem projektu EnviNews.eu je stat se cetbevym webovym agregatorem zprav z oblasti zivotniho
prostedi. Server pravidetnkontroluje desitky celogtovych zpravodajskych serderVydané zpravy
roztiduje do tematickych kategorii a provadi jejich austimovany peklad. EnviNews.eu umozni
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&tendi vybrat si jazyk, kterému rozumi, a vSechny zpré&eymu pak budou zobrazovat ve vybraném
jazyce, nezavisle na tom v jakém jazyce byly vyd&ignky se také automaticky réituji nejen podle
témat, ale i podle regidn kterych se tykaji. Bsledkem toho je, Ze giten& mize velmi detaild
vyfiltrovat zpravy jak podle tématu, tak i podlegienu a zobrazit vysledek v jazyce, kterému rozumi.
Velkou vyhodou tohoto agregatoru je, Zze zachovatalfizi stahovanyctlanki a étend& si tak nmize
vyhledat i¢lanky, které vySly jiz édve.
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Stat chee snizit cenu fotovoltaiky.
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Obr. 2: Tematicka sekce Solarnl energig€egkém jazyce
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Al artides from the fild Germany.

Obr. 3: Mapa sita s fehledem zprav

3 Zavér
Portal EnviNews.eu byl spudt v z&i 2011. V sodasnosti monitorujeies 180 RSS kanakh deng tak

roztidi na 80Clanka. Clanky jsou fidény do 42 kategorii a podkategorii. Automatizovarekjady do 9
jazykii jsou provadny pomoci sluzby Microsoft translator.

Portél je dostupny na adrese http://www.EnviNewsjelo rgkteré jazykové mutace pak jsou dostupné
na samostatnych doménach http://www.EnviNews.dzp/fwww.EnviNews.de.
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Medzinarodny systém detekcie testovania nuklearnych
zbrani a jeho vyzvy v sdasnosti

Tomas Ludik® Dasa Adaskova

Fakulta politickych vied a medzinarodnycttahov, Univerzita Mateja Bela
Kuzmanyho 1, Banska Bystrica
dasa.adaskova@umb.sk

Fakulta informatiky, Masarykova univerzita
Botanicka 68a, Brno
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Abstrakt

Zmluva o v3eobecnom z&kaze nuklearnych skuSok JCTBilri v s@asnosti k vyznamnym
medzinarodnym nastrojom globalneho neSirenia nukiez zbrani a odzbrojenia. Jednym z jej pilierov
je verifika'ny mechanizmus budovany ako medzinarodny systéakcietnuklearneho testovania
umozujuci kontrolu zavéazkov vyplyvajlcich z tejto zmluMapriek relevantnosti zmluvy Zadiska
globalnej bezpénosti, CTBT nie v giasnosti v platnosti. Cilem prispevku je poukézaa dblezitos
zmluvy CTBT a problematiku jej uvedenia do platnasten z pofadu medzinarodnych sahov, ale aj z
pohadu technickej implementacie monitorovacieho systém

Abstract

The Comprehensive Nuclear-Test-Ban Treaty (CTBTOnge to important international nuclear non-
proliferation and disarmament measures. One opillars is the verification mechanism that has been
built as an international system of nuclear testigection to enable the control of observancehef t
obligations anchored in the CTBT. Despite the gredevance to the global non-proliferation and
disarmament efforts the CTBT is still not in fordde main aim of the article is to summarize the
importance of the CTBT and its entry into force ooty from the international relations perspectina
also from the perspective of the technical impldaatéon of the monitoring system.

Kracové slova
Nuklearne zbrane, testovanie, nesirenie, odzbmjeaiifikacia, verifikény mechanizmus.

Keywords
Nuclear weapons, Test explosions, Non-proliferatiddisarmament, Ratification, Verification
mechanism.

1 Uvod

Medzindrodné shahy zastéviestovanie nuklearnych zbrani moZno identifikbuaZ na zaéiatku
nuklearneho veku, a to po jedinom priklade pouxitiglearnych zbrani v roku 1945, kedy medzinarodné
spolatenstvo bolo svedkom obrovskycheimych (inkov tohto druhu zbrani. Od uskdtenia prvého
testu, nuklearne zbranecadi urtova’ vztahy medzi vémocami, ako aj v ramci globalnej medzinarodne;j
bezpeénosti. Ich dominantnodirtou sa stali preteky v zbrojeni. #@ nasledujlcich piatich de'saci bolo

zo strany nuklearnych mocnosti uskintenych viac ako 2050 nuklearnych testow/Ze prave skisky
zbrani su bazalnym elementom pre vyvafalSie zdokonBovanie zbrani a zhiiavych systémov. [10]
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Preteky v zbrojeni a zintenzievanie nuklearneho testovania vyvolali snahy lindtoproliferaciu a
vyvoj nuklearnych zbrani. K relevantnému pokrokablasti zakazu vSetkych testov nuklearnych zbrani
doSlo v8ak aZ v polovici 90. rokov 20. sttiEy ato konkrétne v septembri 1996, kedy Valné
zhromaZdenie OSN prijalo Zmluvu o vSeobecnom zakakdearnych skiusok (Comprehensive Nuclear-
Test-Ban Treaty CTBT). Od jej prijatia bolo zavedenoratérium na uskuwttiovanie nuklearnych testov
medzi piatimi nuklearnymi mocntiami ustanovenymi Zmluvou o neSireni nuklearnyctaabfNuclear
Non-Proliferation Treaty, NPT) a boli uskdtené kroky smerom k budovaniu jedného z
najprepracovanejSich verifikaych mechanizmov, ktorého UGlohou je monitotbyaEnenie zavazkov
zmluvy. Napriek prijatiu zmluvy, v roku 1998 Inda Pakistan uskutwili testy nuklearnych zbrani a
nésledne v rokoch 2006 a 2002BR otestovala vlastné nuklearne zbrafim Staty demonstrovali svoje
nuklearne kapacity a miesto v ,klube nuklearnycrcnasti®.

Na zaklade tychto skutoosti nastalo v rAmci medzinarodného spatstva prehodnocovanie vyznamu
rezimu odzbrojenia, ktorého hlavnymi piliermi stlamy NPT a CTBT. ObzvlaSznepokojujicim je
fakt, Ze zmluva CTBT ani po 15. rokoch od prijatiavstipila do platnostto de facto oslabuje jej
relevantnog ako pramaa medzinarodného prava. Na zaklade tychto skotsti si prispevok kladie za
ciel’ analyzovd a zhodnoti vyznam zmluvy CTBT v kontexte &fisného globalneho procesu odzbrojenia
a analyzové hlavné vyzvy rezimu zmluvy do buduicnosti.

2 Vyznam zmluvy CTBT pre globalnu bezpé&nost’

Zmluva CTBT je v siasnosti povaZzovana za jeden z najvyznamnejSichoif@st procese globalneho
nesSirenia nuklearnych zbrani a odzbrojenia. ZaKlag@vdzok zmluvy obsiahnuty v prvoianku
ustanovuje ,vSeobecny zakaz uskiiova® akékdvek testy nuklearnych zbrani na Zemi na vojenské
alebo mierové &ely a zarove zakazuje a predchadza uskineniu testov kdekivek pod jurisdikciou
Statu“. [11] NavySe pd@ zmluvy kazdy zo signatarov je ,povinny vylinga konaniu, ktoré spdsobi,
podpori alebo sa inym spdsobom bude padiema uskuténeni testu nuklearnych zbrani“. [11] Tieto
ustanovenia tvoria vyznamny doplnok medzinarodnmékomu zmluvy NPT.

Zmluva predpoklada zriadenie Organizacie Zmluvy préeobecny zakaz nuklearnych skuSok
(Comprehensive Nuclear-Test-Ban Treaty Organizat®dfBTO) so sidlom vo Viedni, ktorej primarnou
Ulohou bude implementacia ustanoveni zmluvy CTBJodporac¢lenskych Statov v ich Usili v procese
verifikdcie dodrziavania zavazkov vyplyvajucich zonluvy. [4] Organizicia bude pozostéva
Konferencieglenskych Statov (Conference of the State Part#g),primarneho rozhodovacieho organu,
ktory bude zasadakazdor@ne, a z Vykonnej rady (Executive Council), ktorégumou Glohou bude
implementacia noriem zmluvy a dohliadanie nad iabdrdiavanim. NavySe, vyznamnou Ulohou
Vykonnej rady bude schiiavanie ziadostélenskych Statov o uskutpenie tzv. inSpekcii na mieste (On-
Site Inspection, OSIDalsim organom organizacie bude Technicky sekreétéFigchnical Secretariat),
ktorého hlavnou Ulohou bude podpa@tanskych Statov, Konferencigdenskych Statov a Vykonnej rady
pri implementécii zmluvy v oblasti verifikaého mechanizmu zmluvy. V roku 1997 bola zaloZena
Pripravna komisia Organizacie zmluvy CTBT (PremasatCommission for CTBTO) a Rasny
technicky sekretariat (Provisional Technical Sexiat) s ci€om uskuténit’ vSetky potrebné kroky a
opatrenia k realizacii furhého verifik&ného mechanizmu zmluvy CTBT, poRiamluva vstlpi do
platnosti. [4]

Jednym z pilierov CTBT je jej verifikany mechanizmus. Zmluva ustanovuje vytvorenie Mefizidného
monitorovacieho systému (International Monitoringst®m, IMS), ktory bude pozostéveelkovo z 337
vysokokvalitnych monitorovacich stanic a labordfdktoré budl rozmiestnené v 89 Statoch sveta s
cielom monitorovd dodrZiavanie ustanoveni zmluvy. Vés8nosti je po celom svete nainstalovanych
okolo 85 percent vSetkych stanic IMS¢a@ho asi 80 percent je certifikovanych a plne timjch. [2]
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Pod’a CTBT informacie a Udaje ziskané prostrednictvdA$ Isu d'alej prenasané prostrednictvom
globalnej komunik&nej infrasStruktdry do Medzinarodného datového @erfinternational Data Center,
IDC) so sidlom vo Viedni. Napriek tomu, ze zmluvdBT eSte nevstupila do platnosti, IDC je plne
funkéné od roku 1999.

V pripade, Ze dbdjde k obavAm o moZnom porugknikov zmluvy CTBT,¢lenské Staty maji pravo
poZiadd o zah4jenie procesu konzulticii a objasnenia staficom generalny riaditea Vykonna rada
sU povinni poskytnii¢lenskym Statom relevantné informacie. NavySe,’'painluvy majiclenské Staty
pravo poziadéna zaklade informacii z IMS o zahajenie OSI $arne objasnt, ¢i doSlo k uskuténeniu
testu nuklearnej zbrane.

3 Proces verifikacie zmluvy CTBT

V s&asnosti je budovany medzinarodny verifikg systém, ktory umditije monitorové dodrzovanie
vSeobecného zakazu nukledrnych skaSok. HlavnououldPripravnej komisie je zaistenie procesu
verifikacie, ktory musi b/ plne prevadzky schopny v dobe dkemluva CTBT nadobudne platnodre
popis procesu verifikacie je pouziBusiness Process Modelling Notation (BPMktpra je Standardom

v oblasti modelovania procesov [8]. Na obrazkslo 1 je znazorneny proces verifikacie zmluvy CTBT
na najvyssej arovni abstrakcie, ktory zamovenazotiuje hlavné komponenty budovaného systému.
Primarne sa jedna Medzinarodny monitorovaci systém (IM&lobalnu komuniként infrastruktdru
(GCI), Medzinarodné datové centrum (ID&koncovu verifikacia
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Obr.1: Proces verifikacie zmluvy CTBT.

3.1 Medzinarodny monitorovaci systém

Medzindrodny monitorovaci systém slizi k verifikaaidodrZzovaniu Zmluvy o vSeobecnom zakaze
jadrovych skuSok (CTBT). Systém je vybudovany naebénonitorovacich stanic, ktoré su rozdelené
pod’a monitorovacich vlastnosti do Styroch druhov $iEt]:

« seizmicka sig— 170 stanic, detekcia seizmickydh;v

» radionuklidova sié— 80 stanic a 16 laborat6rii, detekcia radioaktivnspadu;
« infrazvukova sie— 60 stanic, detekcia zvukovycinw atmosfére;
 hydroakusticka sie— 11 stanic, detekcia zvukovycinypod vodou a T4w.

Globalna seizmicka siesa sklada zo 170 stani80 primarnych(Primary stations)120 pomocnych
(Auxiliary stations). Ulohou primérnych stanic jetekova seizmické javy, ulohou pomocnych stanic je
doda’ data nutné k lokalizacii detekovanych javov. Sailogické stanice musia smva’ dopredu
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definované technické kritéria, ktorych dodrZzovajeikontrolované v ramci tzv. certifikaého procesu.

Na Gzemi Slovenskej republiky sa monitorovacia istamenachadza. ¥eskej republika sa nachadza
jedna stanica prevadzkovahkstavem fyziky Ze(CR), ktora je pomocnou stanicou Medzinarodného
monitorovacieho systému s kddovym osimAS26a nachidza v lese severne od Brna v blizkosti obce
Vranov [9].

3.2 Globalna komunikaéna infrasStruktira

Za elom prenosu dét je pouZzitych 210 obojsmernychisateh stanic s parabolickou anténou menSou
ako 3 metre (VSAT), ktorychélom je zaisti komunikaciu s medzinarodnym datovym centrom (IDC)
vo Viedni [11]. V pripade, Ze sa nachadza viac mepovacich stanic na jednom mieste je mozné gouzi
jeden komunik&ny kandl pre vSetky stanice.

Stanice VSAT sa pripajaju prostrednictvom Sieskomunikanych satelitov, ktoré si umiestnené vo
vySke 36000 kilometrov nad zemskym povrchom. Sstsli geostacionarnép znamend, Ze druZice sa
pozorovatéom na Zemi zdaju nehybné. Tri satelity pokryvajliaghoceanov, konkrétne Atlantického,
Tichého a IndickéhoDalsie tri satelity st umiestnené nad Severnou Akoari Eurépou a Severnym
pacifickom aby poskytli efektivhe pokrytie severrmgplogule. Komunik&né spojenia st nasledne
presmerované zo satelitov do troch hlavnych uzeemskom povrchu, ktotEalej umozujd vytvorit
komunika&ny kanal priamo so strediskom CTBTO vo Viedni. Dwgychto uzlov sa nachadza v USA
a jeden v Norsku.

Mimo satelitného spojenia je mozné pauizalternativne pristupy prenosu dat. V roku 200BBTO po
prvy krat testovalo pouZitie virtualne privatneetsl (VPN) [11]. VPN umaluje pouZi verejnu
komunikanu infrastruktaru (internet), zat&lom pripojenia externych uzivditey do siete organizacie.
Specialne navrhnuté kryptografické metddy su aphkeé za @elom udrZania poZadovanej Grovni
bezpeénosti a ochrany proti neautorizovanému pristupu.

3.3 Medzinarodné datové centrum

Kazdy dei, zo stanic IMS do datového centra vo Viedni pridekd’ko gigabajtov zdrojovych dat. Bez
nasledného spracovania maju tieto zdrojové Udage ¢mské Staty len minimalnu hodnotu. Na
najddleZitejSie otazky (Bola detekovana nejakd asidlKde nastala? Aké zékladné vlastnosti vykazuje?
Akého bola rozsahu? Jedna sa o udakapriinend prirodnym alebudskym faktorom?) su potrebné
rychle odpovede. Cfem spracovania nameranych dat je potrebacamskym Stdtom odpodena tieto
otazky, tak aby mohli na udatbpohotovo reagova

Medzindrodné déatové centrum je centralnym prvkonifikaéného procesu zmluvy CTBT. Zbiera,
spracovava, analyzuje a monitoruje data pochadz& (837 zariadeni Medzinarodného monitorovacieho
systému (IMS). Spracované déata a vysledky su ndslpdezentované formou najdélezitejSich udalosti,
bulletinov a reportov @enych ¢lenskym krajinam. Na zaklade tychto informaciienské Staty mozu
posudi nejednozrnéné udalosti a adekvatne na ne reagovdedzinarodné datové centrum taktiez
archivuje vSetky data a vysledky vo vlastnondifgovom centre. Samotny monitoring a spracovanie dat
méZe by podporené dalSimi pristupmi alebo nastrojmi [7].

3.4 Koncova verifikacia

Dalou dbdleZitou zloZkou verifikaého procesu pdd CTBT je vykonavanie indpekcii v mieste
domnelého nuklearneho vybuchu (On-site inspectitmjpekcie na mieste maju za Itieerifikovat’
dodrziavanie zmluvy CTBElenskymi Statmi. Takyto typ kontroly umoZni odifati na mieste doSlo
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alebo nedoslo k nuklearnemu vybuchuéd®inSpekcie je mozné zozbigiadalSie data, ktoré umoznia
identifikova® mozné hrozby.

Aj ked’ to nie je explicitne povedané, inSpekciu na migsteozné vykonaaz v pripade podozrenia na
poruSenie zmluvy CTBT [11]. Zmluvny Stat, ktory mredmetom tejto kontroly, nemdZe konanie
inSpeckcie odmietrtu Zasadnou vyhodou inSpekcii na mieste je v prvaaderto, Ze odradia
potencidlneho narusita od testovania nuklearnych zbrani. Tymto spdsohemntaktiez zvySena
déveryhodnot¢lenskych Statov.

4 Platnost’ zmluvy CTBT ako vyzva s&asnosti

Z&kladnou vyzvou zmluvy CTBT v gasnosti ostava aj dalej jej vstup do platnosti, pre ktory je
potrebné, aby zmluvu ratifikovalo celkovo 44 StatoMa tomto zozname sa nachadzaju Staty, ktorych
zastupcovia sa #astnili na rokovaniach v ramci Konferencie o odjmd v Zeneve v rokoch 1994 a7
1996, a ktoré v tontase disponovali nukledrnym potencialom a vyskummgaktorom. V séasnosti
celkovo devé Statov zo zoznamu CTBT eSte neratifikovalo¢@m tri z nich zmluvu ani nepodpisali.

4.1 Postoj USA k ratifikacii CTBT

Po otvoreni zmluvy CTBT pre podpis, bol prave anigriprezident Clinton prvy, ktory zmluvu podpisal
a USA zdali s aktivnhou finatnou podporou budovania jej verifikadho mechanizmu. AvSak v roku
1999 americky Senat vyjadril nesihlas s jej radifibu,éo malo za nasledok stratu vyznamu a nutnosti z
hradiska bezpmosti USA. Tento stav viedol de facto k poklesujmauo CTBT a jej vstup do platnosti v
ramci celého medzinarodného spg@lpstva. Napriek tomuto vyvoju, USA od prijatia zmjufinantne
podporuju budovanie jej verifikaého mechanizmu a dodrziavaja moratérium na nukéeéestovanie.
Byvala administrativa prezidenta George W. BushaasgSe vyjadrila dokonca proti ratifikacii zmluvy.
Protichodny postoj zaujal &asny americky prezident Barack Obama, ktory uzwaosn prihovore v
Prahe v Aprili 2009 vyhlasil, Ze sa jeho admini$ta bude usiloviao eliminaciu nuklearnych zbrani a
zarovei ,bude bezodkladne a agresivne presadzeaifikaciu CTBT zo strany USA". [6]

Koneiné rozhodnutie o ratifikacii ma vS8ak americky KaegrPostoje americkych zakonodarcov k otazke
ratifikdcie zmluvy CTBT odrdZa sprava Kongresovejmisie o Strategickom postaveni USA z roku
2009. Potla spravy, problematika ratifikacie CTBT naraza w&e na protichodné postofgenov
komisie. Proti ratifikacii zmluvy hovoria argumentienov komisie, poth ktorych by ratifikacia CTBT
znamenala znizenie vyznamu a Igddivosti amerického nuklearneho arzendlu,by malo za nasledok
oslabenie doéveryhodnosti USA ako nuklearnej modn@stnerica’s Strategic Posture, 2009) Obhajcovia
ratifikdcie CTBT na druhej strane argumentuju, zZ&AU prostrednictvom Programu dozoru nad
nuklearnym potencidlom (Stockpile Stewardship Paogr SSP) dokazali, Zze si dokdzu udrziava
bezpeéné, zaistené a spahlivé arzendly bez testovania. NavySe zastancewiahoduju na tom, Ze
verifikacny systém CTBT je sgahlivy a svoj vyznam dokézal pri monitorovani sekérejskych
testoch nuklearnych zbrani v rokoch 2006 a 20Q9. [2

Napriek problémom dosiahtikkonsenzus v ramci Kongresovej komisiel'adom ratifikacie CTBT,
komisia odportila uskut@&nit' niekd’ko opatreni, ktorych cfem je pripraw podmienky pre nové
Hodnotenie CTBT v rdmci Senatu. Opatrenia obsahajriklad zabezgevaciu dohodu medzi piatimi
nuklearnymi mocna@ami poda zmluvy NPT o definovani aktivit, ktoré su padzmluvy CTBT
zakazané a ktoré su dovolené, ako aj vymedzeniend@tickej stratégie pre zabezpaie vstupu zmluvy
do platnosti. [2] Ak by sa podarilo dosiahhgpomenuté opatrenia, d&ina ¢lenov komisie by
pravdepodobne podporila ratifikaciu zmluvy.
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4.2 Postoj Ciny k ratifikacii CTBT

Cina sa stala signatarom CTBT wid&edy bola zmluva otvorena na podpis v septen@®61 Uz pdas
rokovania na Konferencii pre odzbrojenie aktivnesgela k vyjednavaniu ustanoveni zmluvy. Od roku
2000 je zmluva prejedndvan&inskom Kongrese v procese sclharania ratifikacie. Napriek tomu, Ze
Cina je jednym zo Statov, ktoré CTBT eSte neratifidp pod’a jej predstavittov saCina v roku 2008
zaviazala k uskutmeniu ,skorej ratifikacie CTBT". [4] Tento zavazool zo strany najvysSich
predstavitBov Statu niektkokrat formalne potvrdeny na getnych vyznamnych medzinarodnych
konferenciach, vratane Hodnotiacej konferencie NPoku 2010. NavySe sa oficialny predstavitelia
Statu vyjadrili, Ze ,pokym CTBT vstipi do platngsta Cina zavazuje dodrZiagamoratorium na
testovanie nuklearnych zbrani“. [4]

V januari 2011 na stretnutinskeho prezidenta Hu Jintao a amerického pread@atacka Obamu doSlo
k vydaniu Spoléného vyhlasenia, v ktorom obe strany podporili gkestup CTBT do platnosti, giom
sa dohodli na spolmom postupe na dosiahnutie tohtolaie[2] O zaujmochCiny v oblasti podpory
CTBT svedia aktivity a &ag’ na praci Pripravnej komisie CTBTO, angazov#nosblasti OSI, priprave
pracovnych postupov pre inSpektorov, aktivity vasi mobilnych detektorov vzacnych plynov.

4.3 Postoj KEDR k ratifikacii CTBT

Napriek tomu, ?e KDR je vSeobecne povaZovana za izolovany Stat, jepgpavitelia aktivne
participovali na rokovaniach v ramci Konferencie dzbrojenie a zaroiiesa v hlasovani vyjadrili pre
prijatie CTBT. Napriek tomu, KDR zmluvu nikdy nepodpisala. NavySe v roku 2003(mui& od NPT a
v rokoch 2006 a 2009 uskutula dva testy nuklearnych zbrani. Véadnosti si na KDR uvalené
sankcie pre rozvijanie nuklearnych aktivit.

Koncom roka 2010 Severna Kdrea demonstrovala, g€eoduje novymi modernymi zariadeniami na
obohacovanie uranw@o vyvolalo lend’alSie debaty diadom pokréujiceho vojenského nuklearneho
programu. Oficidlny predstavitelia Statu sa k otazhtifikacie CTBT nevyjadrili uz niek&o rokov.
Potenciélny priestor pre diskusiu k tejto problekeapredstavuju Séstranné rokovania predstavioe
KLEDR, USA, Ruskej federacieCiny, Japonska a Juznej Koérey. V praxi viak nemodtakava
pozitivny vysledok, ké&Zze od testov v 2006 a 2009 zétiaeviedli ku konStruktivnemu rieSeniu na
zastavenie korejského nuklearneho programu.

4.4 Postoj Egypta k ratifikacii CTBT

Egypt bol rovnako jednym z aktivnych participantéenferencie pre odzbrojenie v ramci vyjednavania
zmluvy prostrednictvom svojho zastupcu ako preddedicovnej skupiny pre pravne otazky (Working
Group on legal issues). Egypt predstavuj@vého aktéra v regione Blizkeho vychodu, rovnako ak

v Hnuti nezdastnenych krajin. Je signatdrom zmluvy NPT alpodg/hldseni jeho byvalého prezidenta
Mubaraka, nepodpori ziadmkalSie medzinarodné zmluvy tykajuce sa kontroly jima a odzbrojenia,
pokid’ Izrael neratifikuje zmluvu NPT. [2] Rovnaku podmie kladie aj pri otazke vytvorenia zény bez
zbrani hromadného ¢@nia (ZHN) na Blizkom vychode, preto mozno predpdal, Ze akykdvek pokrok

v jej rieSeni, bude ntavplyv aj na ratifikaciu CTBT a ostatnych zmlav blasti neSirenia zbrani a
odzbrojenia zo strany Egypta.

Tato téza bola potvrdena Egyptom v roku 2009 naf&encii pre podporu vstupu CTBT do platnosti
stanoviskom egyptskej delegéacie, ze rozhodnutfaadm ratifikacie CTBT bude zavisied pozitivneho
vysledku Hodnotiacej konferencie v roku 2010 v@alm k otdzke vytvorenia zény bez ZHN na Blizkom
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vychode. [2] Na Hodnotiacej konferencii bolo pdjabzhodnutie o usporiadani konferencie o vytvoreni
z6ny, preto mozno predpoklatjae postoj Egyptu bude na jednej strane zavizievyvoja problematiky
na konferencii. Na druhej strane, postoj Egyptaebpichvdepodobne z&i@e ovplyvneny vinou povstani
zo za&iatku roka 2011 a novou vladou, ktora vzide z \mkencom roka 2011.

4.5 Postoj Izraela k ratifikacii CTBT

Izrael sa zastnil rokovani o CTBT ako pozorovététory sice na jednej strane nemal pravo vetanale
druhej strane mohol podavalastné navrhy k ustanoveniam zmluvy. Postoj larderatifikacii CTBT
bol vyjadreny niektkokrat prtom vzdy bola problematika prepojena s otazkami akarakter inSpekcii

v teréne, rovnocenné postavenie v rozhodovaciclnoh organizacie alebo dodrziavanie zmluvy
ostatnymi Statmi regionu Blizky vychod. V poslednyézach vyjednavania zmluvy v roku 1996 si Izrael
kladol podmienku m@& zastUpenie v rozhodovacich organoch. Ako dosletiolkel ma zastupenie v
regionalnej skupine Blizky vychod a Juzna AziamcéVykonnej rady.

Izrael sa obzvlas zaujimal o podmienky pre inSpekcie v teréned’aee mal obavy z ich mozného
zneuZitia na pristup k citlivym informaciam. Rokpasa vSak v ramci diskusii v Pripravnej komisii vo
Viedni sustredil na problematiku vystavby IMS a IR&riadeni.

4.6 Postoj Iranu k ratifikacii CTBT

Iran bol jednym z aktivnych Statov participujucich vyjednavani zmluvy CTBT. Napriek tomu, Ze sa
nepridal k finalnemu konsenzu k zmluve, podpisal jdei, kedy bola oficialne otvorena na podpis v
OSN. Hoci Iran CTBT nikdy neratifikoval, v ramci iPravnej komisie organizacie CTBTO formalne
vystupuje ako jej zastanca.

Iran k otazke ratifikacie CTBT pristupuje zdrzanljwficidlne sa k nej nevyjadruj&g je pravdepodobne
dosledok vyvoja udalosti v suvislosti s jeho nukigén programom. Od roku 2012 bude predseda
Hnutiu nezdastnenych krajin, ktoré sa v minulosti uZz nigkakrat vyslovilo za podporu vstupu do
platnosti zmluvy CTBT.

‘‘‘‘‘

Australia

Obr.2: Staty, ktorych ratifikacia je nevyhnutna pstup do platnosti CTBT
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5 Zaver

Z&kladnou vyzvou pre globalnu bezpes’ zostava ndlalej snaha redukovavsetky bezpg&nostné
hrozby, ktoré predstavuje existencia nuklearnyctamly a to konkrétne pouzitie nuklearnych zbrani
Statnymi alebo neStatnymi aktérmi. CTBT predstavijieegrélnu stiag’ komplexného pristupu k
nuklearnym zbraniam. Jej vstUpenie do platnostinbplinilo niekdko cid’ov a hlavnych myslienok
globalneho odzbrojenia a neSirenia nuklearnychrebRo prvé, vstup do platnosti zmluvy CTBT by de
jure zamedzil kvalitativnemu zdokdimwaniu existujdcich nuklearnych zbrani. Po druhégtky
nejadroveé Staty, ktoré su signatarmi zmluvy NPTshystali sdiag’ou globalneho verifikiného systému
zmluvy a zarovi by dohliadali na jej plnenie. Po tretie, vstup AQT8o platnosti by znamenal podporu
zmluvy na globalnej Grovni a zaravemerovanie ku globalnemu odzbrojeniu.

Z kratkodobého Padiska nemozno akava zmenu pravneho statusu zmluvy. Americky prezident
Obama sice platntszmluvy podporuje, avSak rozhodnutie o ratifikaoiusi by odsuhlasené v
americkom Kongrese, v ktorom v tomto volebnom olidohyba dostatm& podpora pre danu
problematiku. Z ostatnych deviatich Statov, ktoryatifikacia je potrebna pre vstup zmluvy do platno
ratifikaciu najviac podporuju IndonéziaGina. Indonézia uz uskutoila reélne opatrenia pre pokrok v
procese ratifikacie, ktorej z&enie je dakavané do konca roka 2011. Na druhej st(éin@ spaja svoju
ratifikaciu s vyvojom v USA, ptiom v pripade ratifikacie CTBT zo strany USA mozZntalava
rovnaky postup aj zo strargyiny.

Ratifikcia zo strany Egypta, Izraelu a Iranu jes(¢asnosti najproblematickejSia, hoci vSetky Staty v
zdsade zmluvu podporuju. Staty si pre svoju ratifik klad( protichodné podmienky, kevlastnu
ratifikaciu podmi@uju predchadzajicou ratifikaciou zo stranfidovych aktérov Blizkeho vychodu.
NavySe tato problematiku spdjaju s otazkou vyvdjayzbez ZHN na Blizkom vychode, o vzniku ktorej
bude prebieharokovanie v ramci konferencie v roku 2012. V pdegozitivneho postupu v procese
budovania zény bez ZHN na Blizkom vychode moznodpo&lad#® pozitivny vyvoj aj v otazke
ratifikacie CTBT.

V ramci regiénu juhovychodna Azia, Pakistan budavgepodobne wralej sledové a reagové na
postup Indie v otazke ratifikacie CTBT, ktora nafrideklarovanej podpore, nikdy zmluvy ani
nepodpisala. Pdd najnovSich vyjadreni jej vrcholnych predstdidgte je India pripravena prehodniti
ratifikdciu CTBT aZz po uskutmeni konkrétnych krokov smerom ku globalnemu nukiedu
odzbrojeniu. V pripade RDR je jej postoj k ratifikacii nejasny. T& niekedy pristupi k CTBT bude
zavisie’ na vyvoji otazky severokérejského nuklearneho o

Z dihodobého fadiska pre vstup CTBT do platnosti je jej ratifilkazo strany USA &iny K'acova.
Mnohi odbornici sa zhoduju na tom, Ze prave terdetyp nuklearnych Statov by bol prelomovou
udalogou s pozitivnym dopadom n#alSie Staty, ktorych ratifikacia CTBT je nevyhnutpde platnos
zmluvy. ISlo by totiz o jasny signal, Ze nuklears&gty si ochotné poktir v procese globalneho
nuklearneho odzbrojenia.
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Abstrakt

Prispvek popisuje vyvoj EMAScase. EMAS je jednim z dobrovolnych néstroghrany Zivotniho
prostedi, tzn., Ze pozitigrmotivuje organizace k odpédnému pistupu a ke zlepSovani environmentalni
vykonnosti nad ramec legislativnich pozadaukMAS prochazel od roku 1995, kdy vstoupil v gstn
vyvojem a za tuto dobu vstoupily v platnost 2 eevikaké v pdu validovanych podniki ,site”
dochazelo vase ke zénam.

Abstract

This paper describes the development of EMAS ie. #@®IAS is a voluntary environmental protection
instruments, ie. motivating the organization respble approach and to improve environmental
performance beyond legal requireme8IAS since 1995 through the entry into force ofettment
and during this period came into force on 2 rewvisidlso validated in the number of businesses and
"site" occurred in time to change.

Kli ¢ova slova
EMAS, vyvoj, asovarada.

Keywords
EMAS, development, time series.

1 Uvod

EMAS [1] neboli Eco-Management and Audit Schemes{&w tfizeni podniku a audit z hlediska
ochrany zivotniho progtdi), je manazersky systém, ktery je updatin v ramci Evropské unie (EU).

Tento systém vstoupil v platnost v dubnu 1995 ridaz Narizeni Rady (ES§. 1836/1993 Zervence
1993 a byl pedevsim ufen pro organizace z vyrobni {pnyslové) sféry. Proto, aby organizace mohla
byt ¢lenem Programu EMAS a stasrE byl zarazen do fislusného narodniho registru, musi organizace
spliovat kritéria stanovena timto programem.

Byl ziizen EU, za &elem zji¥ovani a sledovani vlivig&innosti organizaci na Zivotni préstli a
zverejnovani informaci formou jednotlivych environmentéhmi prohlaSeni (prohlaSeni k zivotnimu
prostedi). EMAS pedstavuje aktivni ifistup podniku ke sledovanfizeni a postupnému snizovani
dopadi ¢innosti organizace na zivotni priedi.

Program EMAS byl \Ceské republice ustanoven na zaklasneseni viadgeské republiky. 466/1998
o schvaleni Narodniho programu zavedeni systépemi podnik a auditu z hlediska ochrany zivotniho
prostedi.
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Dne 16. 7. 2008 schvalila Evropska komise deddidokument tykajici scudrzitelné spdeby a vyroby,
jehoZz sodasti byl také navrh Ni&eni Evropského parlamentu a Rady (ES) o dobrévalfasti
organizaci v systému environmentalnffeeni a auditu (EMAS). Tento navrh byl, jak uvadiziRka [6],
v priabéhu ledna az dubna 2008 projednan Eskym parlamentem Badou naslednschvalen. Novyn
naizenim byla od 1. 1. 2010 nahrazena stavajici @pRrogramu EMAS, ktera je danailanimc.
761/2001.

Hlavnimi cili revize podle Ndzeni Evropského parlamentu a Rady (ES1221/2009 ze dne 25.

listopadu 2009 o dobrovolné¢asti organizaci v systému Spidestvi pro environmentalniizeni
podniki a auditu (EMAS), deklarovanymi v Gvodu dokumerstouj

» zvySeni p6tu organizaci zapojenych do Progrg;

e uznani EMAS jako nejvyssiho standardu (benchmepro zavadni environmentalnich systén
fizenf;

e umoznit organizacim, které maji zaveden systénrennientalnihdizeni podle jinych standai«
(napg. 1ISO 14001, narodni standardy), snadigchod na EMA;

* pozadovat po organizacich registrovanych v EMAY braly v Gvahu environmentalni kritéi
pfi vybéru svych dodavatéla poskytovatél sluzeb

Zakladni pozadavky kladené na organizace, jeZ &g chgistrovat, astavaji \ navrhu nového rfzeni
stejné jako v N&zeni¢. 761/2001

2 Dlouhodoby wvoj EMAS

Nasleduijici grafy, které jsou doginy tabulkami, zobrazuji vyvoj @tu organizaci a ,jejich provozove-
sites” s validacemi EMAS jednotlivych letect

Registr organizaci se systémem EMAS k 30.06.2011
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Zdroj: vlastni prace, zpracovano podle informacit. 2011-0729] dostupnych na WWW
http://ec.europa.eu/environment/emas/documentsi&stien.htm#statis

Tab. 1:Registr organizaci se systémem EM/ ramci EU kdatu 30. 6. 201

pocet pocet pocet pocet
zem organizaci | "sites" zemé organizaci | "sites"
Némecke 139( 1392 Nizozem 7 7
Spartlska 163 1262 Mad’arsk¢ 23 20
Italie 162¢ 112¢ Irska 14 6
Rakousko 654 281 Polsko 33 25
Danské 20C 78 Slovensko 5 5
Svédsko 45 44 Estonsko 5 3
VB 28¢ 58 Lucembursko 1 1
Portugalsko 10C 74 Malta 1 1
Recko 577 56 Slovinsko 7 3
Finskc 25 11 Bulharsk¢ 0 0
Belgie 42¢ 49 Kypr 5 5
Norsko 23 20 LotySsko 0 0
CR 25 25 Litva 7 5
Francie 20 20 Rumunsko 6 4

Zdroj: vlastni prace, zpracovano podle informacit. 2011-0729] dostupnych na WWW
http://ec.europa.eu/environment/emas/documents&stien.htm#statis

Registr organizaci se systémem EMAS k 28.10.2009
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Zdroj: vlastni prace, zpracovano podle informacit. [201(-02-13] dostupnych na WWW
<http://ec.europa.eu/environment/emas/pdf/5_5Sadida.pd>

161



Tab. 2: Registr organizaci se systétmem EMAS v réttick datu 28. 10. 2009

Zemé Potet organizaci ,,P.Oée,t, Zemé Pocet organizaci “P_oée:[‘
sites sites
Némecko 1390 1841 Nizozemi 7 7
Spartlsko 1138 1391 Mdiarsko 19 22
Itélie 972 1385 Irsko 7 11
Rakousko 254 619 Polsko 19 26
Déanské 94 235 Slovensko 6 7
Svédsko 75 76 Estonsko 2 4
VB 64 331 Lucembursko 2 4
Portugalsko 84 93 Malta 1 1
Recko 69 821 Slovinsko 2 6
Finsko 26 30 Bulharsko 0 0
Belgie 49 428 Kypr 5 5
Norsko 21 21 LotySsko 0 0
CR 31 33 Litva 6 9
Francie 15 15 Rumunsko 3 5
Zdroj: vlastni prace, zpracovano podle informaciit. [c2010-02-13] dostupnych

<http://ec.europa.eu/environment/emas/pdf/5 Sasti@a.pdé
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<http://ec.europa.eu/environment/emas/documentd&stien. htm#statistic
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Tab. 3: Registr organizaci se systémem EMAS v r&thick datu 23. 2. 2007

zems pocet organizaci p&et "sites" zemg pocet organizaci | pdet "sites"
Némecko 1487 1975 Nizozemi 13 17
Sparglsko 666 831 Mdarsko 8 11
Italie 570 743 Irsko 8 8
Rakousko 257 375 Polsko 6 6
Déanské 113 279 Slovensko 3
Svédsko 84 85 Estonsko 2 2
VB 62 362 Lucembursko 1 1
Portugalsko 52 57 Malta 1 1
Recko 51 54 Slovinsko 1 1
Finsko 42 50 Bulharsko 0 0
Belgie 37 332 Kypr 0 0
Norsko 27 27 LotySsko 0 0
CR 26 27 Litva 0 0
Francie 17 17 Rumunsko 0 0

Zdroj: vlastni prace, zpracovano podle informaiti R007-05-03] dostupnych na WWW:
<http://ec.europa.eu/environment/emas/documentd&stien. htm#statistic

Souhrnny vyvoj organizaci a ,sites” s validovanyMAS podava obrazek 4 a 5.
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Vyvoj poctu organizaci s EMAS v ¢ase
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Zdroj: vlastni prace, zpracovano podle informaaitdpnych na WWW
<http://ec.europa.eu/environment/emas/registragitas_en.htm
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Vyvojpoctu "sites" s EMAS v ¢ase
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Obr. 5: Vyvoj p@tu ,sites” s EMAS v ¢ase

Zdroj: vlastni prace, zpracovano podle informaaitdpnych na WWW
<http://ec.europa.eu/environment/emas/registragitay_en.htm

Z obrazku 4 a 5 je vid velmi rozdilny vyvoj ' jednotlivych stadtech. Pokuske podivdme na obrazek
doslo ve statech jako Spasko, Italie, Rakousko, Dansko, Velka Britankecko, Belgie vyraznému
rastu pa@tu validaci organizaci podle EMAS 30. 6. 2011. Kryznamnému poklesu nedoslo u Zadn
statu, avdak k mensimu poklednslo nap. u Svédska. této souvislosti jeieba gipomenout, Ze od 1.
2010 z&al platit EMAS 1ll. Vtéto souvislosti Ize tediici, Ze podniky shledavaji zmy zahrnuté di
EMAS lIl. za pozitivni, protoze vyraznému poklesu registraci3R. 6. 2011 edoSlo v Zzadném stt
zato doSlo kryraznému zvySeni mnoZzstvi registra mnoha statech.
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V Ceské republice doslo k 30. 6. 2011 k poklesttypwalidovanych firem z 31 na 25.8kské republice
je obecwr velmi malé mnozstvi validovanych firem oproti étatzapadni Evropy.

Obrazek 5 uvadi souhrnné vysledky z&giovalidovanich ,sites”. Jedna organizac&zmmit validovano
vice ,sites” — provol, poba@ek atd. Proto se tie liSit pd&et organizaci a @et ,sites” u jednotlivych
stafi.

Paity se opravdu lisi a také vyvoj v jednotlivych letge rozdilny. Pé&y ,sites” se k 30. 6. 2011 snizil u
vSech stdt Vzhledem k tomu, Ze éfovna validace je také finané nara@na, podniky snizuji peet
validaci u ,sites" (provok, pobaek, zavod atd.) a jsou ochotny nadale udrZovat pouze valiglagniku.
Proto dochazi ke snizenigto ,sites".

V Ceské Republice ma vice zavodalidovano pouze OHL ZS, a. s. a tagmdrzi validace u viech t
zavodh.
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Abstrakt

V prispevku je popsan model systému pr@ami Urovi sentimentu detre jeho wici se a hodnotici
funkce. Vysledky realizace daného modelu hodnosentimentu jsou demonstrovany na oblast
bankovnictvi a financi. Jako implemeditaplatforma byl zvolen Liferay Protal.

Abstract

The paper described a model system for determitiiagevel of sentiment, including its learning and
assessment functions. Results of the evaluatitmeofnodel are demonstrated sentiment on the banking
and finance. The Liferay Portal was chosen as iy@émentation platform.

Kli ¢ova slova
Business Intelligence; sentiment; nestrukturovantova data.

Keywords
Business Intelligence; Sentiment; Unstructured Data.

1 Uvod

V dnesni rozvinuté inforndmi spol€nosti se stale &Si mnozstvi zakaznikobraci pi rozhodovani o
tom, jaky vyrobek nebo sluzbu si za své penizédpona Internet jako kibvy zdroj informaci pro své
rozhodovani. Tato skutrost ma vliv nairst patu osob, které se nerozhoduji na zaklptbpracovanych
prezentaci firem, srovnavacich festyrobki nebo poskytovanych sluzeb. Zakaznici,riktpro své
rozhodovani jako hlavni zdroj informaci pouzivajternet, stale vice hledaji informace o nabizenych
produktech ve specializovanych diskuzich, odbornffickch nebo se radi se svymi znamymi v ramci
socialnich siti (Klockner, 2010).

Diskuzi, které se ffslusSnymi tématy zabyvaji, je cefada. Utit, jaka je Urové sentimentu (citu,
subjektivni citovosti, tj. naklonnosti nebo odpom)ramci jednotlivych diskuzi, neni snadny ukol.
Informace o sentimentu zakazaikiitom zajima ¥tSinu prodejé, ktei nabizeji své produkty, ale je
rovréz uzite&na i pro potencionalni kupuijici.
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2 Model systému zpracovani nestrukturovanych text

Vytvoieny softwarovy nastroj Business Intelligence prentifikaci a hodnoceni sentimentu ma
v soutasnosti podobu knihovny v jazyce Java, ktera oljeatua zakladni typy funkci:

» funkce pro vytvéeni a kalibraci znalostni baze,

» funkce pro hodnoceni sentimentu.

Obe dwe ¢asti jsou na sabnezavislé. MohoudZet (zpravidla takédii) na fiznych strojich a viizném
case.

Ukolem funkci pro vytvéeni a kalibraci znalostni baze je tiusystém rozpoznavattiglusny typ
sentimentu v dané doménové oblasti (respektive ttémiakuse), ktery je ohodnocendanotatory (u
soubofi okolo 20.000 text), nebo u ¥tSich soubar pomoci statistickych nastfopracujicich na zaklad
getnosti vyrai a ukeni klicovych slov pomoci rozhodovacich stribfDarena, Zizka, 2011).

Funkce pro hodnoceni sentimentu pak vyuzi¥éslygsnou ¢ast znalostni baze a it sentiment
neznamych text Tato funkcionalita ize byt gimo za&lenéna do informanich systér firem nebo
muZe byt volana jako webové sluzba (Kopk, OslejSek, 2008). Hlaviésti systému a datove toky jsou
znazorny na nasledujicim obrazku.

Ohodnoceny (Vytvofeni a kalibrac
refererni text i ba
Refereni texty ;L znalostni baze
Parametry

pro hodnoceni

Vytvoreni znalostni baze

Hodnoceni text

Parametry
pro hodnoceni

A 4

( . ,
Hodnoceny text Hodnoceni novych
texti

Hodnocené texty

A 4

A

Sentiment textu

Obr. 1: Zakladnéasti systému pro tiovani sentimentu v textech.

3 Znalostni baze

Hodnoceni sentimentu v novych nestrukturovanyctetdxprobiha na zaklagorovnani daného textu se
znalostni bazi, coz je sada statistickych fidatazenych k jednotlivym slovnim kombinacim, ktggéu
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zpracovany ve forgn slovniki samostatnych slov nebo frazi. Kvalita znalostnialdaze zavisi na
dostaténém mnozstvi spra¥nohodnocenych referénich texti. U kazdého textu musi byt uvedeno i
jeho hodnoceni sentimentu, které slouzi jako vdtiqmunota pro kalibraci systému. Tyto texty jsou
nésled® analyzovany pomoci statistickych funkci a pro tiné slovni kombinace se odvozuji zejména
sttedni hodnoty a rozptyly sentimentu, které tatoahovextu indikuji.

Vedle funkci, které fimo analyzuji referemi texty a vytvéeji znalostni bazi, jsou v tét@sti systému

k dispozici i dalSi funkce. Jedna se zejména astitdte nastroje, které sleduji, jak se postupstaluji
hodnoty sentimentu jednotlivych slovnich kombinaaity bylo mozné poznat, Ze je znalostni baze
dostaténé nawena. Daldi funkcionalitou je uZivatelské rozhranb panotatory, kt# manudlg
ohodnocuiji referami texty v Fipac piimérerg velkého pétu referegnich nestrukturovanych textkdy

se snazime dosahnout co rfef€jSi hodnoty Urové sentimentu. K dispozici jsou déale funkce pro
kalibraci hodnoticiho systému, kde felia nastavit mezni hodnoty jednotlivych siiugentimentu, které
ma systém rozpoznavat (Haova, 2008).

Znalostni baze (ohodnocené slovniky samostatnyshesfrazi) se vyt pro kazdou doménovou oblast
samostaté Totéz plati pro nastavovani meznich hodnot hddnfatnkce. Tento zisob tvorby znalostni
baze je sice pracny a nakladngeni systému trva dny az tydny, ale vysledna speoia@na baze na
dané téma vraci podstatnlepSi vysledky, nez baze obecnd. Tato shdst byla owiena
experimentalnim zZisobem, kdy na zakl&d?5.000 pispivka byla vytvdena specializovana baze pro
bankovnictvi a baze obecna. Naskedmylo pomoci obou bazi hodnoceno 1.000 novyéispivka

z finartnich diskuzi a bankovni baze vykazovaidbligné o 10% lepSi us@nost neZz baze obecna.
Abychom doséahli podobnych vysladki obecné baze, jejiz texty nebyly hodnocenynguanotétory,
muselo by se automaticky zpracovat okolo 200.06@iteato hodnota je ale také zavisla na daném
tématu diskuse (ana, Zizka, 2011).

4 Hodnotici funkce

Hodnoceni neznamych téxprobiha tak, ze systém postdpradita jednotlivé textové pasaze, ve kterych
rozpoznava slovni kombinace, které bylegtim uloZeny do znalostni baze. Naste@ pak paitan
sentiment nového analyzovaného textu.
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Obr. 2: Ukazka vystupu hodnotici funkce na zakB@0 texi.

Vypocet sentimentu Izeizné parametrizovat. Pomoci parantetrodnotici funkce Ize nastavit stupnici,
na které se ma sentiment pohybovat. \asné dob pouzivaji autti pétistupiovou stupnici o
diskrétnich hodnotach 1 az 5, kde hodnota sentimgéntfedstavuje maximaénpozitivni sentiment a
hodnota 5 fedstavuje maximatnnegativni sentiment.ipadré je pouzivana dvoustiipva stupnice,
ktera rozliSuje pouze mezi pozitivnim a negativisEntimentem.

Na nasledujicim obrazku je wdvysledek hodnoceni sentimentuizina 2011. Jednalo se o diskuzi o
dichodovém fipojisteni, ze které bylo vybrano 500 na sebe navazujigiicmvka. Jednotlivé texty byly
hodnoceny diskrétnimi hodnotami v intervalu 1 a&\B/sledna hodnotici funkce byla nastavena tak, aby
rozliSovala pouze mezi pozitivnim a negativnim seantem. OB dwé skupiny pispsvkid jsou na
obrazku patrné. Déle je mezi@ba shluky vidt nékolik prispsvki, u kterych hodnotici funkce nebyla
schopnaiici, zda je jejich sentiment pozitivni, nebo negaiti Dale je v grafu znazotna gimka
linearniho trendu, ktera ukazuje, Ze se naladskudi s postupertasu zhorSovala.
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5 Liferay portlety
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Obr. 3: Datovy model podigfpro stahovani a uZivatelské hodnoceni sentimesakuzi.

Jako platforma pro implementaci vySe popsanychysinkych funkci byla zvolen technologie Liferay.
Liferay je podnikovy portal zalozeny na technologdiva, ktery umadailje jednoduchou integraci
informaci, aplikaci a procés UZivateim portdlu jsou informace prezentovany formou webové
rozhrani, které |zetfzptisobovat na zakla&dmomentalnich pdeb jednotlivych uzivatél

Ihned po nainstalovani je k dispozici k okamZitémasazeniifes 60 portldt z riznych kategorii, jako je
sprava obsahu, Wiki, blogy, komunitni portlety, m&poogle, RSS zpravy a jiné. lhned po nainstalovani
podporuje portél Liferay 22Zienych jazyk, mezi kterymi nechybfestina. Uzivateli jsou vSechny ostatni
systémy skryty za portalem pomoci technologie jau#ioo gihlaSeni (tzv. Single Sign On, SSO), ktera
umoZiuje transparentni vyuzivani infortirdch systém v pozadi uz po prvotnin¥ipnlaSeni do portélu.
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Vlastni portlety Ize tviit s pouZitim Siroce akceptovanych standad®R-168 a JSR-286. Peatouto
cestou se ubiraji aufotohoto ¢lanku, ktéi vytvareji vlastni portlety pro analyzu sentimentu.Na
piedchozim obrdzku je ukdzan datovy model, kterypesny pro skupinu na¥ vyvinutych podlei,
které stahuji informace z diskuzi nnych webovych serverech a naskedmim gipojuji hodnoceni
sentimentu jednotlivych uzivatel Toto manudélni hodnoceni pak slouZi pro kalibeaclostni baze. VySe
uvedeny model umakje hodnotit celé &tvici se diskuze, a to i wiznych jazycich. Z pohledu
sentimentu Izeififazovat hodnocenfiznych typ sentimentu viznych stupnicichCast modelu pokryva

i problematiku tymové koordinace #i@zuje Ukoly jednotlivym hodnotitén.

6 Zavér

VySe popsany nastroj Business Intelligence hodsmttiment na zakl&dstatistickych funkci, ficemz
vysledek silg zavisi na skutaosti, jak kvalit je systém naten, tj. jakym zjfisobem byla vytviena
znalostni baze. Skuteost, Ze je znalostni baze vyitgha vZdy znovu samostatpro kazdou doménovou

oblast (zpravidla téma diskuse) i pro typ hledargd@imentu sice zvySuje naroky na tvorbu systétau,
zvysuje UspSnost hodnoceni sentimentu zpracovanych nestruktojch texd.

Autory navrzeny systém hodnoceni sentimentu nestrokanych text je v sodasnosti v testovacim
provozu a jeho Ug8nost rozpoznavani sentimentu nestrukturovanydii ®xv zavislosti na kvadita
velikosti pouZzité znalostni baze a na sloZitostifarenych text pohybuje od 65% a do 95%.

Jako dalSi vyvojovy krok vyuziti daného nastrojediaceni sentimentu je planovano vyl
zakladnich robustnich znalostnich bazi, které butlaiit zaklad pro vytveéeni specializovanych
znalostnich bazi, a které budou dale vyuZitelné marketingové Eely pri hodnoceni sentimentu
ve specializovanych diskuzich. Rérse uvazuje o vytweni znalostnich bazi pro dalsi evropské jazyky.
Vzhledem k tomu, Ze systém hodnoceni nestruktusmlanexti je prevazi zaloZzen na statistickych
metodach a vyuziva pouze minimum znalosti z obkasélyzy pirozeného jazyka, sefgdpoklada, ze
piechod na dalsi jazyky by nehbyt problematicky.

7 Podékovani
Prispevek vznikl s podporou projektu SP/4h3/50/07.
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Abstract

The goal of this article is to introduce the systeshaugmented reality applied to mobile devicésstF
we present trends in the field of mobile augmemnality. Next, we discuss principles of mobile
augmented reality applications and selected udgbitisues they are facing. Finally, we illustrate t
possibilities of development of augmented realitgliaations for mobile devices.

Abstrakt

Cilem c¢lanku je pedstavit systémy rozgéhé reality aplikované na mobilni /zzeni. V prvnicasti
prezentujemeten&i trendy v oblasti mobilni roz&né reality. Nasledhpak rozebirame principy a
pouzitelnost mobilnich aplikaci vyuZivajicich rée86u realitu. V neposledri@de seznamujeméenae
S moznostmi jejich vyvoje.
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1 Introduction

Augmented Reality (AR) originates from Virtual RigalVR). AR uses VR’s possibilities and properties
however unlike the fictional world which is devetmpusing VR, AR sets these possibilities into the
common environment — the reality we live in.

In opposite from VR, there is no complete immersibthe user into the virtual world.

[3] Our common reality is being extended with cotepwgenerated information which can be seen using
specialized devices. User’'s perception of reaktypéing changed and broadened in some sense. It is
interconnection between common environment and VR.

According to Ronald Azuma (1997), this type of ARnd should fulfill three following characteristics

1. Combines real and virtual
2. Interactive in real-time
3. Registered in 3D [2]

Recent mobile devices are very efficient. The ugqats are multi-core processors and even graphic
accelerators. These devices in their tininess affenputing potential of common desktop computers. |
many aspects they even exceed them. It is mairdgiuse of the hardware which is rare for desktogs an
in many cases even irrelevant. This hardware imdudompass, gyroscope, GPS, accelerometer, étc. Al
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these tools open new possibilities for the use abita devices (whether they are mobile phonesgtabl

or PDAS) in the field of AR. The largest advancemmanthe development of AR for mobile platforms
begun with the release of Apple’s first iPhone deviThe iPhone completely changed the conception of
mobile phone controlling. It nearly eliminated haete keys usage. Instead, it presented the usage of
touch screen capacity display. Shortly after tHeit, new touch-screen devices have appeared. ‘Apple
direct competition was the Android OS which useso@® as the main developer. It started rapid
production of mobile devices which resulted in &#ceable price drop.

2 Current trends in mobile AR

Recent expansion of the mobile industry causedymifiiant change in the area of augmented reality.
Few years ago, developing and using AR systemsliméted by the access to an expensive hardware.
Most applications were highly specialized, and thveye used by experts in the fields such as myjlitar
and engineering.

By contrast, the increase in sales of smart phandsablets renewed the interest in AR systems gmon

the general public. First applications were desigard developed for commercial sector — there were
mostly e-commerce applications, marketing campaggmsgames. The largest increase in the number of
published AR applications emerged in 2009. The comigoal of the most of these applications was to

attract the attention of potential customers. [8]

Only in the last few months there emerged a newdtrteward designing application with a potential
benefit for end users. This category of applicationcludes browsers of information about users’
surroundings (Wikitude, Layar) and image recognitiools allowing users to search for information
based on visual queries (Google Goggles). At theesime, the boundaries concerning displayed conten
are changing. There is a clear tendency to reiafothe social aspect of AR applications (sharing of
information among users, data input by users). Atmbarea of mobile AR development is improving
(rise in platforms development).

However, the use of most applications still remainsthe experimental level; they have not reached a
mass popularity yet. The most important reasohas applications often fail to meet user's expéatet
There are two explanations: First, there are teldgimal limitations which lead to performance issue
Extensive data processing is computationally deinanathich causes latency and shortens the battery
life and majority of applications require Interrennection. Second, applications” logic often doats
meet real user's needs. Most applications are @mtusn the technology rather than on user’s
requirements, real use cases and mobile usagerzatte

3 Principles of AR on mobile devices

According to Anders (2007), for the developmentaafymented environment it is necessary to follow
these rules:

» Tracking. In order to provide the user with accurate virtoigjects which are set into the real
environment, it is necessary to know his or hddfa view — for this reason, the embedded
camera is used. Its position helps to create asidh of display transparency. The user is looking
through the mobile device as immediate medium whilps him to see the world of AR. [3]

» Registration. This process provides mapping and proper alignfngrtual data into the real
environment. Process of registration must be ibigsior the user to create an illusion of
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combined virtual and common reality.

« Display. It is a final phase of presenting data to the uskrthe data are set into its place in the
real environment and they are presented on thersaé mobile device. In general, most AR
applications work as follows: a person uses an e camera in his or her mobile device to
capture video of the surroundings. Video is dispthgn the screen of handheld device as a two-
dimensional projection of the real world, using ideo-see-through technique. [5] Embedded
sensors usually collect data about user’s locatimhposition of the mobile device. Based on the
data processing, the layer of virtual images isleead and synchronized with the camera stream.
As a result, the video is overlaid with virtual dnfnation which extends user’s perception of
reality.

This technique has several advantages; mobile eledce currently widely available to the end users,
portable, easy to carry and use. Comparing to meawhted displays (3D helmets, glasses) or spatial
projectors, they are more practical, discrete auially acceptable, mostly because they do notirequ
additional hardware.

On the other hand, using mobile tools reveals sepr@®us complications. Most devices have small
displays, so the camera captures and shows onlly saraof user’s field of vision. It means thateu's
view is significantly cropped. Also the angle oéwi differs because users hold devices in their $\afad
away from their eyes. Mobile devices are only egagwith single camera which means stereo vision is
not enabled, this distorts the perception of depith negatively affects awareness of distance.

Another issue is the delay caused by data progesSimce video is captured in digital format, it is
displayed on the screen with a little time delayiscAthe rendering of virtual information and
synchronization of video and virtual images is catafionally demanding.

All these characteristics suggest that mobile d=svizannot be used to perform tasks that requispra
and immediate feedback. Nevertheless, due to theetient price-performance ratio they have become
most public accessible option for using augmengedity in practice.

4 User interfaces of AR applications
Designing user interfaces for mobile devices rexpuseveral considerations:

» Display size.Compared to desktop devices mobile tools have faignily smaller displays. While
designers of desktop and web applications widetepicscreen resolution of 1024x768 pixels as a
lower limit, designing for mobile devices may coumt various resolutions around 320x480 pixels.
Also displays from different manufacturers haveimas aspect ratios, number of dots per inch (DPI)
and most of them enable changing rotation to svidetiveen portrait and landscape view.

» Context of use.Users often control mobile applications under vagigircumstances. Their attention
might be distracted by their surroundings. Morepwesing application outdoors, particularly in the
sunny weather, dramatically reduces the visibiitynformation on the mobile displays. It affecket
design of mobile application in the manner of settihe size of the information and very high casttra
between background and foreground elements.

» Multi-touch control. Using fingertips to control the applications poses challenges — fingertips are
not very precise and the user's hand covers sagmifi part of the screen. User interfaces must be
adapted to be easily controlled by one hand. &caffthe size and layout of the control elemerfts —
example the minimal size of interactive parts ane size of whitespace between controls. These
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dimensions are mentioned in the user interfacegymaguidelines and they are different for each
platform.

» Platform differences. User interface design guidelines and conventionsrfobile platforms are not
universal. It is caused mainly by the differencethie screen sizes and resolutions and the use of
hardware controls. The absence of uniform standaedmtively affects design and development of
graphical user interfaces. It requires projectritagtation — separate design and development fér eac
platform — and consequently, it complicates thdityueontrol of the result.

At the beginning, all these characteristics deteetii mobile devices to be most suitable for simple
applications designed to perform small number ekgawith clearly defined user scenarios. However,
with the massive expansion of mobile industry amcrdasing computational power of the processors
inside devices, this approach has become insufficie

In last couple of months, there has been a tendemayeate more complex applications with more
sophisticated use cases, higher number of uses esld control elements as well as larger amount of
displayed information. Such applications includsteyns operating with augmented reality.

Common feature of most AR applications is the Vigwacessing of large amount of information. User
interfaces logically consist of two parts:

» Controls (control buttons for switching the mode, showingailed information about items, etc.)

» Displayed information (video image of the real world and the layer otudt data displayed in the
context of the video)

All of these parts are complex and their real timegration on the small screen introduces some
nontrivial usability issues:

Lack of design patterns

Although AR applications for mobile devices haveeténcreasingly popular, their incorporation into
users’ real lives still remains on experimentalelevlheir usage patterns and task scenarios differ
significantly from most other types of mobile apglions. User interface design cannot follow guicks

and conventions defined by platform designers. é8atere has not been created user interface design
pattern for interactions or layout conventionsdontrols and information.

It reveals two problems: designing AR applicatisequires revisiting most principles and interacion
from the very beginning; and users spend more @i energy learning to work with the application
because they cannot rely on their knowledge oflammterfaces.

Ergonomics

Most AR applications work in a similar manner: sseapture video of their surroundings and the camer
stream is overlaid by virtual information. To makés concept useful, the camera view must be atagim
to the user’s perspective as possible. It usuathams that user holds and controls mobile devidbeat
eye level to minimize distortion and to see théwatinformation in his or her field of view.

This usage pattern is problematic — the hand jposit unnatural, user quickly becomes tired andogev
limits his or her direct view. As a result of thegonomic issues, the applications cannot be fogea
long time period and in the motion.
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Information overload

Combination of camera stream, virtual informatiom &ontrol elements creates on the small screen of
mobile devices a visual noise. Displayed informmatioust be sufficiently large and contrasting to be
readable under various conditions. On the othed haformation cannot completely overlay the video

the background, otherwise the user loses conteieofhformation.

It increases the need of data prioritization aniiding visual hierarchy. In general, it is quitefidiult
because the nature of displayed information is ohjoa- there are variable amount and density of
information, color of the background video and sahiye preferences of the user.

Projection of 3D data onto 2D display

Azuma’s condition of 3D registration raises the ched# projecting information concerning three-
dimensional world on the two-dimensional screethefmobile device. Distortion caused by projecton
partly eliminated by perspective simulation — oapding information and scaling down the data
concerning distant objects.

Displaying large amount of data often leads to ilisalproblems. Information about distant objects
becomes unreadable due to small font size andodlatéap. Interactive elements are rather smallthay

are not sufficiently separated from each other.kLat whitespace makes the interface cluttered and
difficult to operate with clumsy fingertips.

Feedback

Majority of AR applications respond to marker recitign or signals detected by sensors embedded in
mobile device (for example user's GPS location dindction the mobile device is facing). Basicality,
means that user does not have a complete conteoltioe state of the application. While displayiaggke
amount of data, tiny shifts in input signals magddo dramatic change of displayed information.

The absence of direct manipulation results in sséss of control over displayed information and
inability to recover the state after performing @mted operation. As a result most of the current
applications require alternative presentation méoleexample simple list of information).

5 Implementation tools

The most difficult operation while creating AR aipptions for mobile devices is the process of
registration. For this reason, developers use aliseil tools to make the programming part easidrtan
use standardized techniques. Several platforms éxaezged to help developers. Following list corgtain
only the most commonly used alternatives:

ARToolkit

ARToolkit is a toolkit for developing programs fé&R. It is one of the oldest AR toolkits. It has hee
developed since 1999. Originally it was a projeicthe Institute of Science and Technology in Nara,
Japan. Later it was distributed and further expendeler GNU GPL. Thanks to this, the development is
still active and ARToolkit has been ported to aihtnon mobile platforms. Android is not the exceptio
ARToolkit for this platform is distributed undermas AndAR and NyARToolkit.

The primary function of ARToolkit is usage of thangera image and special objects known as markers
which are set into the physical environment. Maiikerepresented by a black square with asymmetrical
symbol inside. The symbol has to be asymmetricadraer to provide accurate position of the virtual
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object.

Of course, if the centrally symmetrical object ged (e.g. cube), then the symbol on the markeatsan
be symmetrical. For identification of the markée tontrast between white and black areas is &ignif

Fig. 1. Marker in ARToolkit.

Markers are mapped to the virtual objects. Consatyyevirtual object is rendered in the same plase
the marker. The marker is completely superimposedtebecomes invisible.

ARToolkit provides “6DoF” (6 Degrees of Freedomj€cts can be moved in the space in direction of
axis; X, Y and Z, including rotations around alltbém. This means that the toolkit provides sifedént
types of motion. [7]

QCAR

QCAR is an AR toolkit created by Qualcomm, the campwhich is known as a developer of processors
for mobile devices. The advantage of QCAR is thas ifree of charge, even for commercial use. In
contrast to ARToolkit, it is being developed only Qualcomm itself. This specialization to mobile
platforms makes QCAR very optimized and effectiva for developers.

QCAR differs from ARToolkit also by the type of usenarkers. It does not use square frame with a
symbol. Anything can become marker. The only caoditis that marker must have surface varied
enough to be distinguished from its surroundings.

Suitability of an object can be tested using Qualeuts online service. Developers can upload a pboto
another two-dimensional image, online service aredythe image and resolves whether it is suitable t
be used as the marker.
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Fig. 2. Significant points on the suitable QCAR hkear

Suitability of uploaded image is resolved usingnigant points. These points are unique in thegena
and even if fragmented parts of the picture aribléisthe marker can be identified. This is an ohgi
advantage of QCAR because ARToolkit requires thelewmarker area to be visible.

Above that, usage of photographs of the real wgileés the developers unique opportunity to mask
markers as the parts of the environment. This méamgpresence of markers does not disturb users;
identified markers are overlaid with virtual objgct

QCAR also has so called “Virtual Button” functioityal This means the particular area of the marler ¢
be used as a button. By making most of the butteigsificant point area invisible, QCAR recognizes
that the button was pressed and it runs assocatemh.

Layar

The name of this application is pronounced in th®e way as the word “layer”. In fact, the system of
this application is based on using various lay&te user observes the world using the mobile camera
This view is expanded with additional informatioteyyer. Depending on the selected layer, the user c
see various virtual information; for example, imf@tion about restaurants in his or her surroundings

Layar differs from the previous tools in a way titas not meant for developing AR applicationsnfro
the very beginning. Instead, “Layar Browser” isagplication for Android, iOS, Blackberry and Symbia
platforms, and it provides developers with an oppaty to create new informational layers.

For the development of a new layer, developers atouse native platform environment. All the basic
code is already prepared in Layar APIl. New layeesde@signed and developed using web tools and PHP.

The advantage of this approach is that developest only handle the data meant to be displayed. The
source of data is not crucial; for example it migbtan external sources or public database avait@bl
the Internet. The main idea is to set visual infation into user’s worldview.

Another tool provided by developers of Layar systertLayar Player”. This is a tool which can be dise
to embed AR functionality into native applicatio@urrently it is only available for iOS 4.0.

6 Conclusions

Recent expansion of mobile industry caused sigmifichanges in the area of augmented reality. Mobil
devices have become powerful and widely availabley provide general public with all the required
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hardware to use AR technology. Also the developnoérAR applications has become easier, because
many frameworks and platforms, which solve basagmmming issues, have emerged. As a result, the
number of published mobile AR applications haseased significantly.

On the other hand, current applications hardly maaassive popularity or long-term success. The main
reason is that they fail to meet users’ needs apdatations.

The aim of this article was to introduce systemawimented reality applied to mobile devices. Weeha
illustrated the principles of use and developmehtmobile AR applications and discussed current
challenges they are facing.
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Abstrakt

Prispevek rozebird moznosti vyuzitfigtupi z oblasti urdlé inteligence § klasifikaci podnik. Diraz je
kladen zejména na identifikaci moznosti v hodnogeniniki z /ad un¥lé inteligence, pappad v
porovnani s klasickymyfstupem. Pod pojmem klasifikace podniktéto souvislosti chapejme identifikaci
stawi podniku s ohledem na jeho fir@h situaci, stabilitu, a to ve spojitosti s jeho
dalSim moznym vyvojem. Jedna se o problematikig Jdev posledni dabhodre diskutovana a to i v
sowinnosti s nestabilitou na finanich trzich. Metody u#fé inteligence v takovychto situacich mohou
byt vhodnou oporou v operativnim rozhodovéani, aledzhodovani o dalSim grovani podniku.

Abstract

The contribution analyses the possibilities of gsapproaches from the realm of artificial intelligze
when classifying enterprises. The emphasis is glacainly on identifying the possibilities of assegs
enterprises along the lines of artificial intelligge, or perhaps in contrast to the classical apploarhe
term classifying enterprises here means identifyfrair momentary state, bearing in mind their fineah
situation, stability, and all this in connectiontiwithe enterprise's further development. We ardiniga
here with an issue which is being frequently disedsand this in concordance with the financial neark
instability. The methods of artificial intelligenagan, in these situations, be a suitable support in
operational decision-making, but also the caseewfiding about the company's future aims.

Kli ¢ové slova
Vicevrstva neuronovatsisamouici se neuronovatsiweni, klasifikace, shlukovani, shlukova analyza

Keywords
Multi-layer neural network, self-learning neuratwerk, learning, classification, clustering, cluste
analysis

1 Uvod

Obsahem fedkladanéhoifispivku je rozbor moZznosti v oblasti klasifikace stpadniku. Pod pojmem
klasifikace podniku chipejme metody a postupy vyloadijici finagni stav podniku a to i s ohledem na
jeho historicky a vyvoj do budoucnosti. Jedna &t &vy prvek ovlivaujici dalSi sméfovani podniku, jez
je spojeny i s rovinou jeho ziskovosti.

U ,klasického" gistupu finadni analyzy (FA) Ize rozlisit dva zakladniigtupy a to analyzu kvantitativni
(technickou) a kvalitativni (fundamentalni), [8]Jodtatou technické analyzy je rozbor dat na Urovni
matematickych a statistickych metod spolu s kv@itdm posouzenim vysledné situace. Naproti tomu
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fundamentalni analyza vychazi ze vzajemnych sastisimezi ekonomickymi a mikroekonomickymi
jevy a expertnim zhodnoceni.

Technicka analyza jeifstup, ktery je velmiasto vyuzivan k posouzeni stavu podniku, field@chny
finaréni ukazatele Ize velmi snadno ziskat, nebaiggb Pozadované (daje se seskupuji do tématicky
orientovanych skupinlikvidita, rentabilita, zadluZenost, aktiyapiicemz kazda skupina obsahujefi
popisné hodnoty. V fibéhu vypatu vysledné finaéni situace (dle zvoleného modelu) expertgdivmou

uréi hodnotu tématického okruhu diE souwinitelt, pricemz pokud se jednd o nevyh¥aou situaci,
miZze k vyslednému zhodnoceni vyuzit i hodnétartou. Na zaklad vypcctu dikkich hodnot skupin
(likvidita, rentabilita, zadluZzenost, aktiva) seske@ré urci podle vybraného modelu hodnota popisujici
finareni situaci podniku, [5].

Jak je vidno, v pibéhu ugeni vysledné hodnoty v hodnoceni podniku timtdspppem dochazi k &ité
mite zjednoduSeni, formou vygo dikkich ukazatedl, neb@ expert neni udznych gipadi schopen uit
stav podniku na zaklgdotimého zhodnoceni vSech Sestnacti ukakgi#éo. Pokud by v tomtoffpads
byla nasazena metodéepr¥jsi, absentujici zjednoduSujidiigtup, tak by mohlo dojit ke #psréni uceni
stavu podniku a to zejména s ohledem na nevyheasituace. V tomtoifpac se, jako vhodna varianta
pro nasazeni, jeviéktery pistup z oblasti uié inteligence. Podroksfi o této problematice, spolu

s ukazkovymi piklady, nap. v [1]. V tomto gipadt jako vhodné se jevi nasazeni neuronovych siti,
potaZzmo expertnich systém

Hodnoceni stavu podniku obecspada do oblasti klasifikaich Uloh. Jedna se o postup klasifikace
spojeny s identifikaci reprezentarttid (klasifikatnich mnoZzin). Ne vzdy vSakigluSnost k mnozihlze
definovat matematickym vztahem jako je tomuinapshlukové analyzy. V tomtaipack Ize klasifikaci
nawit za pomoci definovanych vziorve formg uceni neuronové sits witelem, [6]. U gipad
klasifikace, kde nejsou znamy reprezentanti jednath tfid, pogipact poet hlavnich klasifikénich
tiid, I1ze z oblasti uiié inteligence vyuZit sameici se neuronové gifuceni bez ditele).

Vychozi situace klasifikaniho problému je spjatda s mnozZinou objekdefinovanych jaka-rozmgrné
vektory, které je nutno roztit na k podmnozin. Kazdy jednotlivy posuzovany podnik otgouvislosti je
n-rozmErnym vektorem, ficemz jednotlivé hodnoty tohoto vektoru jsou konkrgtasuzované finami
ukazatele.

2 Material a metody

V této ¢asti pispivku budou rozebrany jednotlivéfiptupy jeZz je mozné adekvétmasadit pro
posuzovani stavu podniku a t@ @ na Grovni aktualniho finamiho stavu podniku, péfpad i
s ohledem na jeho dalSi vyvoj. Kazda z uvedenyctodnea svoje implementai Gskali a vhodny vydp
je silng odvisly na pozadovanych vysledcich a padettupnich dat.

Vicevrstvé neuronové sit

Vicevrstvd neuronovatsje slozena z uglych neuroii (perceptron) rozélerénych do rkolika vrstev.
Jedna z moznych konfiguraci tétoésje zndzortna na Obrazku 1. Prdéstnictvim vstupni vrstvy
vstupuje do neuronové &it/stupni signdl, jez je roven o vstupnich parameirsit, tedy rozrgru
vstupniho vektoru. DalSi vrstva se ozmig jako vrstva skryta,fitemzZ pdet Urovni této mezivrstvy a
mnoZstvi neuroin v nich je zavisly na konkrétniméipadu pouziti a to vzhledem k mnoZstvi informaci,
které se neuronovatsiv procesu &eni ma natit. Posledni vrstva je vrstva vystupni, u které je
konfigurace zavisla na pozadovaném tvaru vystupsigalu.
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Obr. 1: Znazoréni topologie vicevrstvé neuronovésdit]

Jednotlivé vrstvy vicevrstvé neuronové& géou propojeny vahami; tak, Ze vstupni (exci¢ai) hodnota
j-tého neuronu vrstvig je tvarena vazenym sétem hodnot vystupvSech neurain piedchozi vrstvy K-
1) roz8tenym o prahovou hodnopif.

Pro nastaveni vah &icim (ladicim) médu neuronové &ise nejasgji pouziva algoritmus zfiného
Sikeni chyb (Back Propagation Errorsfi¢emz prvopéateini hodnota nastaveni vah se voli v intervalu
(0; 1). Ve vlastnim procesweni se vahy koriguji za pomoci minimalizace chyb@weékce, jez je ve
tvaru [4]:

Kin

CH :%Z(Yk_ym()z’ )

kde yi je skuténd hodnota vystupu yax poZadované hodnota vystupu neuronoué gitk-té kombinaci
vstupi Jako X" =(x,x5,x5,...,x5). vypotetni funkce neuran (prechodova funkce) se
neiastji pouziva sigmoidalni funkce ve tvaru:

1
1+e™*

(2)

Pro klasifikaci podnii za pomoci vicevrstvé neuronov&sse pouZiti nelinearni funkce jewuiilpodrejsi
neZ nasazeni funkce linearni. Tenttisfup dok&Ze lépe postihnout jednotlivé realné ystalako
standardni fistup je vhodné volit pt neuroi v jediné skrzté vrstvjako maximum ze vstupnich a
vystupnich neurain

y(x) =

n= rnaX(Nin ’ Nout)’ (3)
kdeNi, je paset vstupli a Ny pocet vystug sit.

Patet vystumi neuronové sét je v pipac klasifikace stavu podniku zavisly na gbo vystupnich
klasifikatnich mnozin. NejasgjSi variantou je pouziti dvou, nebfi mnozin pro rokazeni dosazenych
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vysledki, piicemZ tato varianta musi byt zakomponovana i do miastprocesu ¢eni neuronové st
(u¢eni sweitelem), tedy ped vlastnim vyp&etnim moem si€. Podrobsji tato problematika, &etrg
klasifikace podniku, je rozebrana aw [1] nebo [5]. Pokud je snahou identifikovat i dalSi vy
podniku, tak je vhodné do vypetniho modelu zahrnout moznost predikce. Tuto wéuidze zhodnotit
v klasidkém nastaveni modelu, jen je nutné zohlednit hickérsouvislosti popisujici vyvoj podnik[3].

Samouwici se neuronové sét

Samouici se neuronové sitse nasazuji pripad absence znamého Kbereni vstupniho soubor
Pracuji vmodu «eni bez ditele. Snahou neuronové &ie vtomto gipad identifikovat shluky prvi
obdobnych vlastnosti za pomoci analyzyidih sodtadnic vstupnich vektér Obdobr i zde je kazd
vektor ppisem finagini situace podniku konkrétnim ¢ase. Schéma 8ite znazordno na Obr. 2
Vstupni neuronyX,, obdobi jako u vicevrstvé neuronové &iopakuji hodnoty sdadnic vstupnih
vektoru, ktery si Izeiedstavit jako jeden bodn-rozmgrném vektoroem prostoru

a) b)
Obr. 2: Znazoréni topologie vicevrstvé neuronoveésqi|

Vstupy X, jsou ke kazdému vystupnimu neuroriippjeny vaham wL*i (obrazek 2b), které prezentuji

vektory vystupnich neurdrjeZ jsou upesrény v procesu samaeni. P@atesni hodnoty vektar W jsou
hodnoty ndhodhivygenerované na uzssném intervalu -1; 1>.

Podstatou samgiciho algoritmu je princip blizkosti, konkrétize algoritmus popsat nasledeév

e pro libovolny vstupni vektoX bude vybran takovy vystul, jehoZz vektor vah je nejbli.
vektoruX;

» blizké vektoryX; a X; musi mit blizké i obrazy reprezentované vystupnietrony . jejich
vektoryW.

Podrobs je algoritmus popsan napv [2]. Diraz je nutné klast zejména na ¥ylvhodného koeficient

uceni vitznych neurof, jez reprezentuji pozadované shlul, a(E) sousednich neurdén
(vzhledem k viéznému) — a vyraz B(E,d) pro vypaet aktudlni velikosti okoli vite.
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Aby vypoiet dospl k néjakému ustdlenémieSeni oba koeficientyéani i polongr velikosti okoli
(zavislé na p&tu prokehlych etap) musi ip E - E,,, konvergovat k nule.

V pouzitém modelu samoici se neuronové sitje vypaiet koeficientu geni vigznych neurofi
provadn podle vztahu

a,

2’
E
14| ——
(\/éKaEmax]

kde a o je paateni hodnota koeficientudeni aEn.«— zadany maximalni get epoch &eni aK, je

a(E) = (4)

relativni poloha inflexniho bodor (E) vyjadrena vzhledem I, .

Koeficient weni neuron okoli (sousednich) je ptan podle vztahu:

V2(RK, —d,)

kde R, je paateni poloner okoli vitznych neurofi, d,— polontr okoli s koeficientem teni
B(E,d) =a(E) a K, — relativni vzdalenost inflexniho bodu funkB¢E,d) vzhledem aktualnimu
polomeéru okoli R(E) .

B(E,d) = a(E)ex —{ d-d, J (5)

Mj | ®)

R(E) ) RO exr{_ KREmax

Ro — pa&ateni a E — aktualni epochadeni neuronove sit K; — relativni (vzhledem Eg,) hodnota
poétu epoch, po které bud®(E )< 1.

Podrobujsi rozbor, vzhledem kifpadu pouziti, je uveden v [5]. Pouziti tohotouypeuronovych siti je
vhodné zejména tam, kde o povaze zdrojovych danmamucelené informace, nebo tam, kde i expert
neni schopen bez podrobné analyzy situace posuw@anik vhodg zailenit, vzhledem k poZadavku

rychlosti na danou analyzutiRnalosti historického fibéhu jednotlivych finatinich ukazatel podniki
z dané oblasti Ize, podité Upra¥ pristupu, vytvéet za¥ry i o jeho dalSim sifovani.

Shlukova analyza

Shlukova analyza je viceroZmma statisticka metoda, ktera jecema pro klasifikaci objelt Je tedy
obdobou pistupu samaticich se neuronovych siti. Podle typu Ize metodykslvé analyzy dit na
hierarchické, nehierarchické a dale s pevnynitgrn, nebo progmnym pdtem shluk. Stejré jako
samouici se si& pati mezi metody &eni bez ditele.

Pokud znakenX je zn&ena mnozina obsahujici objekfi, nasleda rozklad Q ={Cl, C,, ..., Cm}
mnozinyX je mnozinou neprazdnych disjunktnich podmnozinvjezelené podabpraw tvori X. Kazda
mnozinaC; se nazyva komponentou rozkladii¢gpmz pro tyto mnoziny plati

C,nC, =0 CU0OC,..C,=X.
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Podrobgji o jednotlivych metodach shlukové analyzy, roabgroblematiky a moznostech nasazeni
nag. v [7].

Pro poteby klasifikace podnikse jevi jako vhodna varianta vyuzitigiupuK-means. Jedna se o metodu
nehierarchického shlukovani . Podstatou metédageans je rozklad vstupni mati¥edo predem

znamého p&u shluki minimalizaci kritéria zvoleného kritéria. Napgji se pouziva hodnota stopy
matice vnitroskupinové variability st(W), kde

k

/ = . X — %) (% — %5,) 7
W —ZZ( hi h)( hi h) (7)

h=1 i=1

Symbolk predstavuje celkovy pet shluki, n, pocet objekfi v h-tém shlukux; je i-ty objekt vh-tém
shluku ax je vektor pfiméri h-tého shluku.

Vlastni postup vyptu v tomto modelu je velmi podobnyigtupu samaticich se neuronovych siti, tj.
v prvnim kroku se provadi identifikace reprezentahupin (medoid) a nasled& se provadi zéid’ ovani
zbylych prvki do €chto podskupin vzniklych na zakkadalezeni jejich medoid Podrobgji o pfistupu
nag. v [9].

3 Vysledky a diskuse

V prispivku byly predstaveny jednotlivéifstupy, jez Ize nasadit na posouzeni (klasifikficanéniho
stavu podniku. Hlavnim cilem bylo identifikovat rody, které jsou fistupné vzhledem k fingnimu
hodnoceni podniku a to nejenom v aktualnim stales patencialg i s vyhledem na jeho dalSi vyvoj.
Kromg klasického pistupu kam spadaji zejména metody shlukové analyyly taktéz pedstaveny
piistupy z unglé inteligence a to vicevrstvé neuronové sitzejména model samtiai se si. Pra¢
moznosti v klasifikaci, jeZ nabizi vicevrstv&sie jevi jako velmi finosné. Jedn& se zejména o situace,
kdy neni dopedu zndm vysledek (moédeni bez ditele).

Pi zpracovani jednotlivych ifpadi klasifikace podniku je vhodné upravit vstupni datdo tak, aby
nedochazelo k ovlivni vysledku ve spoijitosti s dominantnimi gadnicemi vstupniho vektoru. Je tedy
vhodné provést standardizaci dat. Jedna se zejmétyapripady, kdy vstupni data jsou #znych
rozmgrovych jednotkach. Vlastni standardizace se provadilvou krocich, nejprve se vyfte stedni
hodnota kazdého znaku souboru, ndsiesingepaitou pivodni hodnoty za pomoci tohoto znaku do své
modifikované podoby. Jedna se o veltasto nasazovanou transformaci, jez podstatnym nalive
kvalitativné ovlivni dosazené vysledky. Vice o tomtidggpupu nap v [8].

Mnohdy se je vhodné provést i tzv. normalizaci. Mzi-li se z pedpokladu viceslozkového vektoru
uréeného pro vlastni vyget, poté normyéchto vektoti (rozpsti) mohou taktéz negati¢novliviiovat
vysledné kvantitativni hodnoceni podobnosti objektitakovychto pipadech je vhodné provést
normalizaci jednotlivych vektdrsouboru na stejnou spéi®u normu.

Po provedeni rozboru a Upravy vstupnich dat jizi r@oblém nasadit vybranou metodu, adekvatni
k posuzovanému problému a provést vyhodnoceni.bybk zjiS&no tEthem vyzkumu, prvopmteni
Uprava dat znae ovliviiuje kyzené vysledky a konvergerieseni.
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4 Zavér

V prispivku byly rozebrany moznosti v klasifikaci fingmi situace podniku a to s ohledem na jeho na
jeho dalsi vyvoj. Mimo klasickéhoftistupu, technické a fundamentalni analyzy, bylytinésy i
moznosti, jez pro posouzeni finam situace podniku nabizitiptupy z oblasti uié inteligence.
Konkrétrg se jednalo o ughé neuronové sit Pro srovnani byla 2eenéna i schopnost shlukové analyzy
reSit obdobnym zjsobem problémy shodné s nasazenim neuronovych/dtimto gipad Ize unglé
neuronové sé pouzit pro rychlé rozhodovanidené k posouzeni aktualni firam situace podniku a to i

s ohledem na jeho dalSi &favani. Neb6 je vypaet velmi rychly, na rozdil od vygtu mnoha ukazaté!

v jinych pristupech a neni piba provad redukci vicedimenzionalnich dat (redukci viceymmvanych
parameti), tak na takto dosaZzeny vysledek Ize pohliZzet jkmezaokrouhlen&seni.
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