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B pabome npedocmasnena Kkonyenyusa co30anus CMaHOAPMUIUPOCAHHO20 NOJIYHEHUA OAHHBIX
07131 CO30aHUA NOYGEHHO-CEIbCKOX03AIICIEEHHBIX KAPM 00padamvleaemuplx npu ROMOWU CUCmem
obpabomku npocmparncmeennol ungopmayuu. fA3vix npozpammuozo ovecneuenus — UML 2.0.
Temamuueckuii HAGOP OAHHBIX YOO6IEMBOPsEH 6CeM hopmanbHbiM mpedosanuam. B pabome
HOKA3aHa cxema 63auUMHO20 6030€liCINEUs COCMABHBIX Yacmell MoOelu, d maKice yuacmus
Jl02u4ecKux 1emeHmos npu coope, oopabomxe u oocmyne K IMUM OAHHBIM.
Paboma ssnsaemcs nonsimkou peanuszauuu oupexmuent Eeponeiickozo napramenma ¢ 2007200y.

The paper presents the conception of creation af 8tandarise dataset, from the range of the
content of soil-agricultural maps, processed in thpatial information systems. UML 2.0 is the langya
of the description, used in the software enginegyjmnd the thematic range of the data realize all
applied formal requirements. The bilateral interach of the component pieces and the participatioin o
decission units during the accumulating processiagd making accessible this type of the data were
also introduced in the work. This article is theidt of the realization of the directive of The Eupgan
Parliament resolved and received in 2007r

Theintroduction. The content of the soil-agricultural map includes tategories of data connected
with proprieties and the spatial distribution ofriagltural places. Thematic categories are difféeted
and used especially in agriculture, as also indifferent fields of the economy of the space. Thé&df
this type are used by the various kind decissiatofa: administrative, commercial and social. They
also one of the basic units of the interest widam@hended the investigative and scientific agtivit

Other important matter is the possibility of thatevthe space, realizes by data contained on soil-

agricultural maps in the spatial information sysseifhe non - standard way of describing tasks fdléme
created formations is one of the basic shortcomifgthe development of informative systems. Using
unified format of the description of all units dfiet systems elements is the solution, as early as
conceptional stages, by projecting, realizatiorplementation, testing and adapting the project.

Aim and the range of the work. The elaboration of the data model accumulated énchmputer
system which is equal with data range on soil-adfical maps is the aim of the work. Except this t
dependences among unique units will be descriloentifying processes steering formation, modifmati
and maintenance of the space in the appropriatdityguia the next stage. Through processes, is
understanding each other determinants in the redudth the action follows, and the environment vihie
the aggregate of rules in the support about whiefréaction comes into being.

The thematic range was received a'priori in theknand is equal of the contents of the full soil-
agricultural map. In the matter of the study of tteda model, the authors limited the investigatitms
conceptional and logical stages, with the omissibthe physical implementation. The notation UML is
the used way of the description of tags 2.0 makipghe basic tool from the range of the methodolaigy
creating computer systems, the life cycle of theteays, relational database models or also the CASE
tools Computer-Aided the Software Engineejing

The qualification of the thematic range. The soil-agricultural map include in her conteng th
following categories of the data:

—the Complexes of the agricultural usefulness ofsthis in which is contained the data allowing to
attribute soil tags to tillage of chosen plantseTdtassification to individual categories is baseshe



support about following criteria: the proprietieistioe soil (type, subtype, species), climaticalppieties,
geo-morfological tags and water conditions. Thefulsess of soils values to the agricultural uses
additionally. They are this, enumerating from tlestbthree wheaten complexes, three rye, rye-lupio,
cereal-fodder, wheaten mountain and mountain-fitmee numbered to mountain and four appointed as
green uses. One complex this soil useless agrialiltu

—Types and the subtypes of soils: data relates @onthin genetic level, approximate chemical
proprieties and physical-chemistry, the equal kiidveathering and similar type of caries (Zawadzki
1999). The subtypes of soils are the data abolg belonging to one type, but possessing the aafditi
factor, not being the main factor decisive aboetrtembership to the definite type, modifying bidbad,
physical, chemical and morphological proprietieeqBarek and others. 2005)

—The species of soils: that's the data describingharical type, assembling soils from the regard
on the size of particles (the group of particlethes fraction, however the part individual fracoentering
in the type - matter of the soil of this the meadbahtype - matter of the soil). We divides soils o
following mechanical groups: gravels, loose safastly clay sands, clay sands, dusts, light alliomn,
heavy alluminium and loams depending on mechatypa!.

— The kinds of soils: data come from the procesgtiadification the origin and the propriety mother
rocks from which the soil arose,

— Additional data characterizing soil-agriculturainditions: the depth of the change of mechanical
type, the location of soil strip mine, the presenteiver bays, numbering and descriptive data corsg
and sign mixed rocks.

There is very rich and varied content on the agiicultural map. The data comes from various
thematic categories, and moreover among exchangtal ttle relationships we should foresee whose
existence while we creating the computer systencuAwlating will be the main task of the database in
the standard way as also the assurance of thesstbbhesion of the data in extreme or exceptiasas.

Canons of applying UML in the process of projecting the sysstems. The UML language accepts
in the practical use the figure of the graphic pagof the projected systems using diagrams relati¢h
each other. They possess the possibility of presggeneral and detailed models. UML defines twsiba
units making up his creature: the notation of irdlial component units used in diagrams and their
semantics. The notation do the basic part fromstte of the analysis of the system, because UML was
just designed to this the aim. However semantiatgrmodel) plays the basic part generating the ande
the passage to the implementation. For the progesmofh the software engineering important case is
reproducing exactly defined individual fragmentse ttonversion of patternel was possible to differen
notation. In distinction from the different, thisnk of the proposal, UML is not the methodology of
projecting. This is the aggregate of the notiomgnsand syntactical rules which can be used inathe
methodology. This notation is bases about basiecddjl notions (Subieta 1999). UML introduces the
notions and diagrams which in the foundation haveolver the majority of aspects of modeled systems.

The foundation the relating buildings of the system. On the needs of the stage of the project of
the computer system manageress data from the @nggatial information from, three diagrams were
used among many enterings in the type of the agtgegf diagrams UML.: the diagram of the cases ef th
use, the diagram of classes and the derivativenfination UML - the entity relationships diagram .

Example notation for the diagram of the caseshefuse looks so, as on figure 1. This graphic
performance of the cases of the use, actors aatoms$hips is between them, stepping out in theesam
category of the computer system. The diagram ot#ses of the use do following functions:

—makes possible the analysis of the area of uses,

—allows to the study of the future formation,

—makes up the accessible and comprehensible platibtnansport and designers and the users of
the formation co-operation,

—the kind of the contrachakes up among shareholders, to the range anditisidnality of the
system,

—makes up basis of testing the function of the systn farther stages of his life (Wrycza,
Marcinkowski, Wyrzykowski 2006)
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Fig. 1. Example of the diagram of the use casetasmdnain units

The class diagram is the next way of the descriptibthe computer product, being the most often
used diagram from among UML. In distinction frone tthiagram of the use cases, this is the staticaliag
describing the structure, dependences, the coomettie methods and heirdom. One word - all thigatw
we is known from the object-oriented languagesefgrogramming: .NET, JAVA, PHP, C ++ and other.
Example of the use of the class diagram and theafiétye graphic notation of individual, main unitgre
introduced on figure 2. This offences of the stalieclarative units of the objective field and tielaships
between them.

The object is the basic unit of this diagram. @bterizes the unique identity, therefore there is
possible affirm, that the object this the atomiegai of the real world, distinguished from the comityuof
others objects. This also relates to the state nvdlieobjects possess identical values. Object imia
distinguished from the right of the existence ftsahd is not because of the witch descriptive .tégs/
object is the authority of the abstract notion, ahhis a class. The group of objects - the class is
characterizes:

— identical structure of the data, that is the latties,

- identical behavior, that is the operations,

— identical relationships,

- identical meaning in the definite context. (Wryclkéarcinkowski, Wyrzykowski 2006)
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Figs. 2. Example of the diagram of classes withkadmain units.

Last patterned uses in the present study, usingdtegion UML, which is rather derivative unit of
this notation - entity relationship diagram. Captuin the structure following units: entities, telaships,
attributes and keys, how also the types of the dath multiplicity. This is diagram used in struesir
relational databases features, but relationshipgh the object oriented model are clearly visible.
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Obviously, realization can be prepared by evertepatERD (Entity Relationship Diagram) using thass
diagram, but he does not possess such expressairERID.
Figure 3 represents the example entity relatigndldgram with marked main units.
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Fig. 3. Example of entity relationship diagram wittain units

Type of the data describing the kinds of the valdgich can be kept in every one from column is
represented by field (Elmarsi, Navathe 2005) - ih#te file of the atomic values of every attriout

The building of models: system and given. Received on 14 March 2007 Directive Parliament
European and Glad setting up The infrastructure Sgatial Information in European Commonwealth
(INSPIRE), put on on the creators of computer systeo-operation in the range of adapting the stalsda
of data and their exchange. This joins with untfma of the of the study of the conception of
accumulating data, suitable, unified modelling plagkets of the data and efficient processing. Sinoas
part was the study of the spatial data model, enrtinge of categories used in the process of ntetie
siol-agricultural map.

The worked out data model and system before theagsess was introduced in the standard way,
using notation UML 2.0.

In first stage, visible on figure 4, the case gtwdhs applied, in which, the tags of the system
manageress were presented in the general way datadocontent.

Introduced patternel in the service system o&dhatee actors being the administrators, and the
users of the system. The service system accumudatasinformation about users accounts and diter t
execution of successful logging in - user or thmiaiktrator of the data receive the access to tia ih
the suitable range. The assurance of the safetyeodlata is the basic part of this system by trigpiout
the anonymous movement in system and allowingthess to the data only in the indispensable range.
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Figs. 4. Use case diagram and the main processteimworked out system.

The administrator of the system of servicing daubsystem does not possess the access to the
data, but administers of properties of accountg, drowever the administrator of the data possetizes
access to transactional data accumulated in thersysvithout the dictionary.

The user of the system, in dependence from thel le¥ the privilege, after single - time
registering, receives account, what allows the st the data with tripping - out the dictionaries

Visible with the word<<include>> connection on figure 4 are made in the whole whith process
executed obligatory together with the superior pssc Therefore, indifferent which users, woule lik
execute any operation - he will be brought by tystesn to the interface of logging in, in which hiti \we
verified.

The structure of the data for the described thentegory is presented on figure 5 in the class
diagram.

Seven classes being the representatives of thmesggf the real world were distinguished on
presented figure 5. They answer together the ctmtdrthe soil-agricultural map. It should be digtilish
two kinds of classes: dictionary classes and prajesses. Dictionary classes are the add-in ofegsrop
classes and make up the repository of all accesg@ues of the proper class. Every dictionarysciaghe
field of the proper class. The classes are joinbragnthemselves, by the help of the conjugationhef t
association, that is the composition - the obliggttotal relationship, and the aggregation - ietathip
being the additional developed view of the maissla
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Fig. 5. Class diagram for soil-agricultural data

The soil-agricultural complex is the main clasghia project. He possesses attributes, lets on the
description all indispensable data visible on agilicultural maps. The one or many soil strip mic&s be
contained in the area of the complex (class Stiiejrand soil contours (class Contour). The Mukip)
of the relationship require existences the mosteast the two objects from every class for every
association. In the class of the soil contour, ae distinguish the what of the class additionalregation
there is the class of the soil (class Soil Claasjl in that class the next aggregation - the ISal (class
Soil Kind). Every of the exchanged proper clasdanadel could function without additional add-irosit
the declaration of dictionary classes operatingpera@lasses is the necessary cut.

Next diagram describing the structure of the mijis entity relationships diagram. That diagram
representing dependences between the tables olathbases on the full attributes level. Presentedein
fulfils Third Normal Form and Boyce-Codd Normal RorAbandon with the candidate natural keys and
replace them one-field artificial keys. Model ofat@nships is very simple and one ramificated driehic
tree contains in one-to-many relationship. Therkgb presents this model.
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Fig. 6. Entity relationéhip diagram for worked-aubdel

Complex RPG was accepted for the main entity, wisennected with the relationship about the
multiplicity one-to-many from next entities: Conto&oil Class, Soil Kind. The connection is cascadd
affected through the put blockades of One-To-Mamjtipiicity . The relationship cannot step out Zero
or-One-to-Many, because this brought to the logh®icohesion of data near the updating of the=t8bil
Kind, Soil Class, and Contour.

Entity Ground Kind Sample is quite important in aieb - being the add-in of the class Kind
Ground on the class diagram. Makes up additiontityenonnected with the Complex RPG and not
Ground Kind. The obtainment direct and requiredatrehship of soil strip mine is reason of such
intervention with the number of the complex. Thiedkdf the soil is defined on the basis of strip enibut
this is holds beyond the system. No significatieéhrer organizational contradiction draws aheathsbis
model.

Conclusions. The problems of creating computer systems be subjein todays' times far-going
requirements from the organizational, investigaticemal side and adapted to legal requirementg Th
environment in which implementations is holds soatot without the meaning. The working of the eyst
cannot break off settled and applied rules, he Ishttwow on valid standards and formats to valigale
adjustments from second side.

The stadarisation should is introduced everyoom fstages:

—the study of preliminary foundations of relatingks realized by the system,

—the description of function and structure,

- methodology and the way of projecting, initiatiomdaesting.

Above mentioned foundations are peaceable witlditextive INSPIRE in the range of the data of
relating soils, in the case of the numeric studiederivatives for soil-agricultural maps: the maysirt,
water retention, water and windy erosion and deggiad.

Authors underline the fact of the originality okthonception of the introduced system. The methods
which one can use during the creating computeeBystare described in the literature quite extehsive
There are few concrete solutions in the field dbimative systems. According to authors, this pailon
makes up the contribution to the development of tiehodology in the range of creating the spatial
information systems.
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