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In the paper the method of collecting, processimg) sharing information along
food chain is presented. Innovative features af thethod result from advantages
of data engineering based on semantic technologié® source to build ontology
are standards and regulations related to food gty and data collected in data-
bases owned by food chain participants. It alloeedfchain information resources
can be represented in semantic languages RDF/RDW5/ahd form semantic da-
tabase where data are easily integrated accordingrious criteria using automatic
inference algorithms. Feasibility of proposed meith® achievable with Ontorion
Knowledge Framework.
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1. Introduction

The concept of feasibility study defined by the gpgan Union includes the
operations carried out at the stage of formulatibthe project, verification if the
project has a good foundation for implementatiod #nt meets the needs of the
targeted beneficiaries. The study should becomeoggi plan. There must be
identified and critically examined all the operatd details of its implementation,
such as commercial, technical, financial, economatjtutional, socio-cultural and
environmental issues. The feasibility study alldesdetermine the financial and
economic profitability, and as a result it creadiedear justification for the goal of
the project.

Organizations belonging to the food chain form esteced set from feed pro-
ducers and primary products by manufacturers odigadfs, transport and storage
operators and their subcontractors to the retddssof nutritional products and
services (including organizations indirectly rethte the sector, such as manufac-
turers of machinery and equipment, packaging nasercleaning ingredients and
additives). The food chain also includes serviaganizations. According to 1ISO
22000: 2005 definition of food security refers e fpresence of food-related risks
at the moment of its consumption. Occurrence d&f mferring to the food safety
can appear at any stage of the food chain, songégssary to supervise appropri-
ately the entire food chain.

Communication with the whole food chain is essémtizensure that all rele-
vant risks relevant to the food safety are ideedifand adequately supervised at
every stage. It means communication between orgaois of the food chain to-
wards its start and its end. Communication withpdieps and customers regarding
identified risks and monitoring measures will htpdetermine precisely the re-
quirements and expectations of the customer andupglier (e.g. feasibility or the
impact of certain expectations and requirementdheriinished product).

The problems of Organizations is the lack of theumeented information
provided in an automatically processable formafiridey an uniform, commonly
accepted framework for the proposed feasibilitydgfuncluding methods of de-
scription of shared data and their availability atefining the behaviour of the
system in a dynamic environment, will enable tovech number of integration
problems and enable to generate solutions basexhamiform standard. It will
facilitate the availability and searching hetercgmus information resources and
creation of interfaces. One of the purposes forctviii is made an attempt to inte-
grate data, is an improvement of processes in tigar@rations from the food in-
dustry. As a result, it will partly ensure the riggd level of food safety, reduction
of costs and increase of the efficiency of operetio
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The diversity of the internal structure of inforioat resources which are the
subject of integration is important, but not théygoroblem faced by designers of
integration solutions.

Among many issues, the following ones are in thdreeof attention:

* variety of systems, query languages, integratimateggies,

» redundancy, which makes the performance operatiomata difficult, in-

cluding aggregation,

» the problem of the quality and reliability of data.
There are many types of systems and kinds of oelshiips between organizations
that require integration. Solutions in this aregdude shared systems, i.e. those that
are owned by all cooperating organizations andj@ntly managed, or in which
one organization makes its resources availablettter systems, loosely coupled
systems, integrated systems, cooperating systerdssyastems based on a common
interface, such as a website.

2. Methodology

Method of collection, processing and providing mfiation proposed by our
Team regarding the risks for integrity of the foakisting in each segment
of the food production chain takes into consideratihe following assumptions
[5,6,7,8,9, 10]:

* Risks arise in all segments of the food productieain. The structure of this
chain is a trajectory in the network of biologicalimatic, technological,
economic and sociological interaction. Every intéicn is connected with
specific risks. The categorization of these riskbdt are they and what are
their property) is essential in risk management faod safety. Conceptual-
ization of this complex system of risks should berfalized in a way that
enables automated processing of information. Thissibility is created by
an ontological engineering of knowledge.

« Knowledge represented in the conceptual structieéised by ontology en-
ables its automated processing by algorithmic @rfee processes.
The stream of information along the food chain $thdtwe modular, i.e. local,
separable and factorized. This means that in eagment of interaction
networks, the specific information for a particusgment should be con-
nected to the set of processing information. Thieenhain is mapped in the
information space, built according to the sematdahnologies. The struc-
ture of semantic database is a modular graph, wéask module represents
a semantic subgraph, specific for a particular sggraf the chain.

« To build ontology, the source of concepts and ioterceptual relations are
standards and regulations: HACCP, BRC and IFS atasdISO 9001, ISO
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22000 - GHP, GMP, Codex Alimentarius, Council Direz 89/397 /| EEC
of 14.06. 89, the Council Directive No 93/43 / EBIC14.06. 93, Regulation
(EC) No 852/2004 of the European Parliament andCbencil of 29 April
2004., Regulation (EC) No 853/2004 of the EuropPaniament and the
Council of 29 April 2004 . We assume that everyamigation that is a par-
ticipant in the food chain complies with the norarsl standards and docu-
ments its activity.

* The system of information flow must be evolutionasglf-learning and self-
organizing. The food production chain must be mtadile and verifiable by
independent, directed for this purpose system. Fach of integrated food
must be connected with the identifying elementaling to resources stored
in the semantic database.

At present, there is no universal, uniform, widabcepted model of data
exchange. Multi-faceted diversity and wide rangeasetfies for which you should
find a solution when creating the integration sysieaused the creation of many
proposals and systems that can be used in ceitizétiens.

Feasibility study of the project is based on thailable semantic technolo-
gies. Therefore the proposed method is a syntlusiglational technologies of
databases that are commonly used by participantsecfood chain and semantic
technologies.
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Figure 1. Flowchart of the project

Bayesian Network
B =

The structure of such a system is shown in FigRelgardless of the structure
of the data source, data is collected and procdssadiniform system of represen-
tation (RDF, RDFS, OWL), for example Oracle Spatiati Graph. Processed data
is collected by ONTORION, the semantic server afdedge. This server coop-
erates with Cloud systems.
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2.1. Ontorion

Ontorion is a Distributed Knowledge Managementt&yswith Natural Lan-
guage interfaces (CNL) [2] and a built-in rulegiee. It is compatible with Web
Ontology Language 2 (OWL2) [1] and Semantic WebeRwdnguage (SWRL) [4]
and can be hosted in the Cloud or OnPremise emagats. Ontorion is a family of
products of server and client-side components ésktbp and web allowing for the
broad integration of custom software and existiagporate infrastructure. Ontori-
on performs real-time reasoning over the streanatd with the aid of an ontology
that expresses the meaning of the given data (geesR2).

Data
Stream

/\A Ontorion

Conclusions

.

CNL
Ontology

Figure 2. Ontorion - Knowledge Management System

Ontorion is a set of components equipped with dlgms that allows one to
build large, scalable solutions for the SemantidoWkhe scalability is realized by
both the NoSQL, symmetric database and the ontdkaogularization algorithm.
Modularization algorithm splits the problem intoatar pieces that are able to be
processed in parallel by the set of computatiomales, therefore; Ontorion is a
symmetric cluster of servers, able to perform raagpon large ontologies. Every
single Ontorion Node is able to make the same tipasaon data. It tries to get the
minimal suitable ontology module (component) andqgren the desirable task on
it. Symmetry of the Ontorion cluster provides thdigy for it to run in the “Com-
puting Cloud” environment, where the total numb&nodes can change in time
depending on the user needs.

2.2. FluentEditor 2014

FluentEditor 2014 [3], an ontology editor, is angrehensive tool for editing
and manipulating complex ontologies that uses CRuentEditor, shown in Fig-
ure 2, provides a more suitable alternative for &ammsers to eXtensible Markup
Language (XML)-based OWL editors. Its main featisr¢he usage of Controlled
English as the knowledge modelling language. Supgdovia Predictive Editor,
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it prohibits one from entering any sentence tharénmatically or morphological-
ly incorrect and actively helps the user duringiseoe writing.

Controlled English is a subset of Standard Englhidth restricted grammar
and vocabulary in order to reduce the ambiguity eohplexity inherent in full
English.

Main features:

« CNL OWL implementation: The implementation of CKOWL - FluentEdi-
tor grammar is compatible with OWL-DL and OWL2.

e OWL 2.0 full compliance: Full compliance with OW2.0 standard from
W3C.

« OWL API: Compatible with OWL API, which allows ib be used in coop-
eration with other tools.

* SWRL compliance: The user can import existingotngies from OWL files

« Dynamic referencing of external OWL ontologieflICdocuments can dy-
namically reference external OWLs from Web or disk.

« Predictive Edition Support: Users have enhancgpart from the predictive
editor.

e Built-in dictionary: The built-in dictionary makeit easier to avoid mis-
spelling errors.

Among other features included, such as:

» Advanced user Interface, in order to open up seéiméchnologies for inex-
perienced users.

« In-place error resolving support - direct infotina about possible errors
with hints on how to resolve them.

« Importing existing ontologies — users can digeathport to CNL any exter-
nal ontology.

* Ambiguity resolution - it keeps track of ambige# of concepts and/or in-
stance names imported from different external agfiels.

Data contained in ontologies can be much more sevénan data stored in data-
bases. Extraction of information from the ontoldgyossible, either through direct
query syntax, as in the case of a search, usiegnet search engines, and determi-
nation (calculation) of the response by the rulemference. One of the possibili-
ties of creation of ontology of this field is theeuof its representation in the form
of a relational database. Ontological representatib information contained in
relational schema requires answers to the questighat exists in the present,
represented by the relational schema, what isdt(alasses, subclasses) and what
are its properties (record fields). Ontology expegs by the OWL language is
a repository of knowledge from which informationnche extracted. Extracting
information expressed in terms of ontology has attaristics both of extracting
information stored in databases, as well as obtgimmformation from websites
using web search engine.
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From the point of view of modeling of complex maactiuring processes,
where there are random factors, it is the abibtydtrieve data from the graph da-
tabase to algorithms of machine learning of Bayegaobabilistic networks.
In order that, the production process of goods serglices was methodologically
and technologically integrated with information @roduction process and
knowledge, it is needed to build a unified, intergble information infrastructure
for both processes. This means in practice the teekdild into production process
the advanced sensor fields and automated continaogussition of petabyte data
streams. This requires the use of information teldgy known as Big Data, that is
based on the collection of data in semantic netsvork

3. Conclusion

Specialization and intensification of agricultupbduction causes the mod-
ern farms to become economic organizations of nkeeasing organizational and
technological complexity. In the processes of cleang the management of agri-
cultural production one can notice the phenomerfarganizational convergence,
involving the tightening of the management methadd techniques used in agri-
culture and industrial production. The driving feroehind this convergence is the
development of information technology and the iasmeg importance of
knowledge as a means of production. Modern produnaingineering increasingly
uses the knowledge and information as a basic,esltary production resource.
Currently extremely rapid development of semanéichhologies can be seen,
including the use of ontological knowledge engiiregr

Semantic technologies of knowledge representatiow ais to automate the
integration process of knowledge from differentrses. Currently, ontologies are
the subject of research in a variety of researdilitfas, including engineering,
information systems, knowledge engineering, natarajuage engineering, as well
as in the theory of knowledge management.

Semantic technologies are necessary for the autoihadllection and pro-
cessing of heterogeneous distributed intensive steéams. The main objective of
the processing of such data is, in this case, #erantic integration and cognitive
modeling, which results in machine-processable kedge representation lan-
guage. Semantic knowledge representation systawsaflor deep operationaliza-
tion of pragmatics, understood as informational dmedefore low energy impact on
the course of production processes in the manadewmmeth control of these
processes.
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