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Purpose. Given the importance of the land cadastre, the quality of the cadastral exchange file plays an
extremely important role, both for the land cadastre and for al other cadastres as a whole. Despite the widespread use
of cadastral XML exchange file formatsin the field of land management, the lack of a sufficient understanding of the
conceptual peculiarities of this thesaurus does not allow us to fully disclose its potentia or functionally improve the
cadastral exchange file and cadastral system of Ukraine. The materias of thisarticle outline widely known filesin the
field of land management from a new point of view, such as the markup language. This article gives a detailed
andysis and shows the disadvantages of the cadastral exchange file structure elements performed using XML
technology. Result. Changing the point of view of the cadastral file offered by this article improves the mechanism
for making changes to the structure of the cadastral exchange file and to directly identify it. Based on the analysis of
the disadvantages of the existing station cadastral file sharing, a new design cadadra file sharing system was
developed. In this work, manifestations of unproduction of the structure of the cadastral file and its uncontrollable
dynamic changes where demonstrated. At the time of writing this article version 7 was available for the language
determinant. Despite the fact that this determinant is devel oped solely for internal use in the Digitals environment, but
with the absence of the same determinant specified by law leads to the arbitrary interpretation of the fidelity of the
structure of the cadastral file implemented by software tools, such as Digitas and others. Scientific innovation. The
obtained results give the opportunity to use them as a basis for further improvement of cadastral exchange files, as
well asto eliminate existing disadvantages and differences with regulatory acts for cadastra file aspects and structure
definition.
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» KML (Keyhole Markup Language) [David
Burggraf, 2015];

» SLD (Styled Layer Descriptor) [Markus Lupp,
2007].

It is not just the format of the document but
ruther it is the entire markup language.
Consequently, by analogy, it can be clearly stated
that the cadastral exchange file is the result of the
generated document executed using a cached

Introduction

Given the importance of the land cadastre, the
quality of the cadastral exchange file plays an
extremely important role, both for the land cadastre
and for all other cadastres as the whole. To evaluate
the cadastral exchange file which was made using
XML technology and used in the land cadastre, the
structural e ements of the file have been used in this

paper and are determined in the normative field
[Vumohy do struktury zmistu, Pro zemleustrii].

The single name (XML) contains simulta-
neously many related values, which can be
confusing. Regardless the name itself, XML isnot a
markup language: it is a set of rules for creating
markup languages [Eryk Rey, 2001].

An important feature of the new cadastral fileis
that it is the same as other formats executed using
XML, from which commonly include:

» SVG (Scalable Vector Graphics) [SVG, 2011];

* GML (Geography Markup Language) [GML,
2013];

exchange file markup language. Since any grammar
language that uses XML must have a file schema,
that is, a set of rules, then the language of the
cached file counts must be owned by it. Digitals
contains a schema file caled “INAXML
Schemaxsd”. This is exactly a file for describing
the rules of the language of cadastral exchange,
since it is precisely by this that we, in our opinion,
execute the correctness of filling a cadastral file for
the exchange.

Also it should be mentioned that XML
represents a whole set of technologies that work
closely with each other. In our opinion, it is the
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excellent workflow and the number of these
technologies that allows storing XML in the first
positions, since it is not the only representative of
the markup languages, which can be attributed to
JSON Schema [JSON Schema). Checking and
generating new, simpler documents such as JSON
or YAML, is gaining popularity [RX Schema], but
the most advanced set of technologies in XML
tools leaveit at the forefront.

The work of filling and creation of the cadastral
exchange file was peformed using Digitals
[Digitals] 2016 software.

The use of only one software and its one
version, in spite of other analogues available on the
market [GIS6] and other versions in particular, is
due to the fact that cadastral exchange files
generated by Digitals, as well as other environ-
ments, are suitable and correct for the Ukrainian
automated system of the state land cadastre. Thus
disadvantages that can be detected will be inherent
to the entire system.

Main part

The system of the cadastral exchange file
shortcoming detection is built on the basis of the
categories that describe a certain characteristic of
the node of cadastral file structure of their group.

At the end of the study the following features
were identified (grouped depending on the type of
the characteristic), which have become criteria for
assessing the quality of the cadastral exchangefile:

Features of the environment(Digitals)

o 101 (an element exists when there is at
least one element of the first level)

data that does not apply to the person who

creates thefilg

o102 (not subordinate information);

o 103 (metadata);

pointer to the application of the attribute;

o 104 (the unit name depends on the
option of the environment in which the
document was generated);

o 126 (the environment option replace
the block that will be present in the
document);

grouping pointer;

o 121 (block is the element of thelist);

pointer that item name should be changed

o 105 (the same name for the different
destination blocks, e ements or nodes);

o 108 (the name of the block does not
correspond to its content);

o 109 (the name of the block is too
simplistic);

o 110 (the name does not correspond to
the unique style of the names);

o 111 (the name contains trandliteration);

o 113 (the name contains name of the
parent element);

incompatibility with the regulatory act;

o 107 (the name does not correspond to
the name in the regulatory act);

complex type pointer;

o 114 (the block and its components are
repeated several times in the
document);

o 106 (block content repeated several
times and does not depend on the name
of the block);

o 119 (block contains signs of a typical
element);

additional element characteristics;

o 112 (block is alink to another object);

o 116 (the block content depends on the
option of the software which generated
the document);

o 122 (block contains an exhaustive list
of values);

o 123 (bock value represented by code);

o 124 (the block value contains spaces);

o 125 (the block can be represented by
list of values);

document complication;

o 118 (redundant element);

o 129 (absence of alternatives).

It should be noted that the above classification
does not aim to highlight exclusively negative
moments in the formation of a cadastral exchange
file. The classification aso highlighted the
formation features, which make it possible to better
describe the peculiarities of the internal structure of
the exchange file made with the help of XML
technol ogy.

Regarding to the list above, it should be noted
that cadastral exchange file use topological model
of the geometry representation instead of
“gpaghetti” and these aspects of cadastral data were
not included in the classification. However,
importance topology checking goves out of the
scope of this publication. Consystensy should use
system level instead of exchange file level. It is
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confirmed by several sources [Zygmunt. M., 2015;
Sigka, M, 2014]

In the context of this publication, it is intended
to cover exclusively the negative features of the
cadastral exchange file structure from the list
above, which, in the author's opinion, most strongly
demonstrate the imperfection and non-standar-
dization of the electronic document as such.

Structural disadvantages of the cadastral file
structure.

The same name is used for the different
destination blocks, elements or nodes

This characteristic alows to outline the
inability to find some of the information in it using
features of the exchange file, since the name of the
nodeisthe identifier of the type of data it contains.

<!l--No .1-->

<InfoLandWork>
<Executor/>

</InfoLandWork>

<!--No. 2-->

<Executor>
<Executor/>

</Executor>

<!--No. 3-->

<ParcelMetriclnfo>
<Area/>

<ParcelMetricinfo>

<!--No. 4-->

<Leaselnfo>
<Area/>

</Leaselnfo>

Block 1. The same name of the different
structural eements

For example, anode of Area (Area), from block
1, in the third case is a complex structured element
with a humber of sub dements and in the case
(No. 4) -- an element that contains the numerical
value of the area.

The same applies to the block containing
information of the performer for works (Executor)
in the first case The eement describes the
organization of the executor and in case (No. 2) the
person-executor who works in the organization-
executor.

The name of the block is too simplistic

Given the presence of items names containing
full and extended node name value, such as
“UkrainianCadastralExchangeFile’, the abbre-
viation shown in block 2, “RegName” does not use

the full name of the element(node), which in turn
leads to a lower understanding of the information
load of the e ement.

<Proprietorinfo>
<Privilege>
<Restrictioninfo>
<RegName/>
</RestrictionInfo>
</Privilege>
</Proprietorinfo>

Block 2. Smplistic element name

The name does not correspond to the unigue
style of the names

This feature, as well as the previous, can be
attributed to the same class of features and is
associated with names.

The name does not correspond to the unigue
style of the names

This feature, as well as the previous, can be
attributed to the same class of features and is
associated with names.

<l--No1-->
<Point>

<UIDP/>
<\Point>

<!--No2-->
<PL>
<ULID/>

<\PL>

Block 3. Different way to € ement naming

Block 3 displays the divergence in the naming
style “UIDP” (Unique ldentificator Point) and
“ULID” (UniqueLine Identifier).

Block content repeated several times and not
depending on the name of the block

This characteristic describes elements of the
structure that could be defined as typical, but
elements of this class change the name of the
highest element, without changing its content.

<FullName>
<LastName>
<FirstName>
<MiddleName>

<\FullName>

<DKZRHead>
<LastName>
<FirstName>
<MiddleName>

<\DKZRHead>

Block 4. Typical element with different name
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Such application of typical elements leads to
the fact that it isimpossible to display or find, asan
example all persons names regardiess of their
status. Also, this approach leads to the fact that
essentially identical elements appear in the
cadastral exchangefile with different names, that is,
there is no confidence where exactly the name can
be written, in this case.

The block value contains spaces

In the case of complex descriptive information
presentation or data commentary, the presence of
spaces is an integral part. However, the application
of this approach may also leads to the fact that the
information can potentially be chopped into a
substructure — which does not use this modification.

<Address>
;Settl ement/>

AAddress>

Block 5. Node val ue could contains spaces

In particular, this example demonstrates that the
element “Settlement” contains information about
the type of settlement and its name. This, in turn,
leads to the fact that it becomes impossible to find
data exclusively based on the type of settlement.
The form of the element value of this type is not
defined and determined by the operator and as a
result could be presented in a different form (city
Uzhhoraod, ¢. Uzghhorod, Uzghhorod).

The name does not correspond to the name in
regulatory act

The characteristic describes the phenomenon of
the contradiction of the regulatory act with the
exchange file. In spite of the obvious simplicity of
the features presented in block 3, the neglect of the
naming template leads to confusion in the future. A
striking example of this is the different names of
the same elements in the regulatory act and
exchangefile, in particular:

cadastral exchangefile contains “UIDP”;
the decision to approve the procedure for
conducting the State Land Cadastre
contains the mention “UPID”.

Given the above, it turns out that the cadastral
file does not correspond to the regulatory act.

Absence of alternatives

Given the presence of data, the that are fixed
and determined by the structure of the cadastral file

in some cases, it should be possible to record data
with some variahility.

<xsd:all>
<xsd:element name="MoneyRent” type="xsd:double” >
<xsd:annotation>
<xsd:documentation>The size of the rent for a land plot
or part theredf in cash</xsd:documentation>
<xsd:appinfo>Money form</xsd:appinfo>
</xsd:annotation>
</xsd:element>
<xst:element  name="0OtherRent”
minOccurs="0" maxOccurs="1">
<xsd:annotation>
<xsd:documentation>The size of the rent for aland plot
or pat thereof, leased in other forms of
payment</xsd:documentation>
<xsd:appinfo>Another form</xsd:appinfo>
</xsd:annotation>
</xsd:element>
</xsd:all>

type="xsd:string”

Block 6. Absence of alternatives

As shown in block 6, the cadastral file does not
provide for the possbility of absence of
information regarding the size of the payment form,
in the case of rent payment in a form other than
money, that is, the field which must contain
information about the payment in cash equivalent
must be present, but not contain information.

Bock value represented by code

<Address>
<Citizenship/>

AAddress>

Block 7. Code representation

The application of this method leads to the fact
that the information contained in the cadastral
exchange file is not independent, and therefore the
file itself is not independent too. This means that
without the use of additional documents,
interpreting the information inside exchange file is
impossible.

Block contains signs of atypical €ement

The characteristic is an attempt to draw
analogies or paralles between existing elements
and helpsto indicate the duplication of the structure
with small modifications.
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<Executor>
<ExecutorName>
<LastName/>
<FirstName/>
<MiddleName/>
<\ExecutorName>
<ExecutorPosition/>

<\Executor>

<TypeAction>
<Action>
<ExecutorName>
<LastName/>
<FirstName/>
<MiddleName/>
<\ExecutorName>
<ExecutorPosition/>
<DateApproved/>
<\TypeAction>

Block 8. Sructurally similar elements

Elements typicality play an important role in
data structure. Given this, data should potentially
have the same structure. This will make it easier to
support markup language.

The name contains trangliteration
Characteristics describe the use of the mechanism
of trandliteration, in contrast to the use of an
equivalent in aforeign language.

<LegalEntitylnfo>
<EDRPOU/>
<\Legal EntityInfo>

Block 9. Trandliterated elements names

The disadvantage of this method is shown in
the example of block 4 where DKZRHead, origi-
nating from the Head of the State Land Cadastre
(Holova Derzhavnoho Kadastru Zemelnykh Resur-
siv), when the organization name changes, the
name of the block will loseits relevance. Therefore,
this approach strongly binds structural blocks of
information to the names of organizations.

The name of the block does not correspond to
its content

The names of the elements of the cadastral file
structure make it possible to better understand the
completeness of the block. A name that does not
disclose content or misleads understanding of the
content and s in a lower quality of work with an
exchangefileat thefile level.

Despite the fact that the item, bearing the name,
also carries information on the name of the notary
office, and the item directly contains information
about the details of the legal entity.

<StaeActinfo>
<MarkInfo>
<NotaryMark>
<NotaryName/>
<\NotaryMark>
<\Markinfo>
<\StateActInfo>

Block 10. Name inconsistency to its content

Block is the eement of thelist.

In spite of the fact that this feature, in general,
is the norm, since a large amount of data can be
represented by the list, however, infologically, this
leads to the fact that the data contained in the
exchangefile can be treated differently.

<Cadastral Quarterinfo>
<Parcd s>
<ParcelInfo/>
<ParcelInfo/>
<\Parcels>
<\CadastralQuarterInfo>

Block 11. Several parcelswithin one quarter

In other words, the record given in block 11 is
considered correct and means that within a quarter
several parcels may be saved by means of a
cadastral file, which in turn leads to the fact that
cadastral exchange file is a prototype format for
saving general spatial information and not a data
format for displaying the state of the object of land
cadastre— land parcdl.

The unit name depends on the option of the
environment in which the document was generated.

Despite the name of the characteristic, this
feature leads to the fact that the structure is always
subject to change, as an example (Block 11) in the
structure of the exchangefile, eéther “EDRPOU” or
“TaxNumber” depending if it is an entrepreneur or
an enterprise. That is, in the case of looking for data
about the executor code, we first need to have
information about the type of person who created
thefile.

The block 11 also demonstrates the fact that the
elements may be empty, however, they may carry
certain content. That is, thereis a conflict as to how
the elements should be interpreted in terms of their
completeness. Since in one case one should pay
attention to the internal content of the node and in
the other only to its name.
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<Executor>
...<EDRPOU/> a6o <TaxNumber/>
</Executor>

<Metricinfo>
<HeightSystem>
<Baltic/> a6o <Baltic77/> a6o <Other/>
<\HeightSystem>
</Metricinfo>

Block 11. Optional structure variability

The examples presented above am at
demonstrating the problem of the uncertainty of the
internal structure of the cadastral exchange file at
least on the technical level, not to mention the
normative level of certainty.

It is worth knowing that at the time of the
research several variants of the language
determinator of the cadastral exchange file were
available fromthe Digitals environment:

IndX mlSchema.xsd version 0.6;
XmlSchema.xsd version 0.7.

The version information is explicitly indicated

in the file schema:

<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/X ML Schema”
elementFormDefault="qualified “ version="0.7 “>

Block 12. Language determinator version

However, version 0.7 does not possess a large
number of necessary dements determined by law,
and also implements severa new elements, for
example:

Legal Entitylnfo2
Natural Personl nfo2

Therefore, the basis for the comparison was
taken using version 0.6 of the determinant of the
markup language. Despite the older version, its
generation does not play any role in the research re-
sults, as well as software, since it is aimed at de-
monstrating the change in the structure of the cadast-
ral exchange filein time and its impracticability.

Conclusions

The use of XML technology for land
management purposes is, of course, the first step
towards effective data use. However, in order to
realize the opportunities that are already available
in XML technology at an adequate level, the
existing cadastral file requires large-scale changes.
In this work, manifestations of unproduction of the

structure of the cadastral file and its uncontrollable
dynamic changes where demonstrated.

At the time of writing the article version 7 was
available as the language determinant. Despite the
fact that this whole determinant is developed solely
for internal use of the Digitals environment, but the
fact of the absence of the same determinant
specified by law leads to the arbitrary interpretation
of the fidelity of the structure of the cadastral file
implemented by software tools, such as Digitals
and others.

The authors see the need for the implementation
of the mechanism of the publication of the
determinant of language. With any change in the
legal field that affects the content of the cadastral
exchange file (the transition from licenses to
certificates has not been fixed by any regulatory
document that introduced specific changes in the
structure of the cadastral file). In view of this, as
well as the inevitability of further changes in the
structure of the cadastral exchange file we consider
it necessary:

- at the law level to determine no other
mechanism is used for changing the structure of the
cadastral file sharing, except for the publication of
the * .xsd file-determinator;

- to take note of the comments identified by the
materials of this publication.

This alows regulation of the structure of the
cadastral exchange file and to prevent the
unauthorized adaptation of the file at the software
level. Also, this mechanism will make it possible
prevent collisions in the field as it is now. In spite
of the fact that the structure is determined to a
certain extent by the law of Ukrain “ About the state
land cadastre’, however, the presentation method
proposed in this normative document relates solely
to the legal aspect of this document, and the
technical side is not considered, which in turn, in
our opinion, has resulted in a number of problems.
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P. ITIEPECOJISAAK

Kadenpa 3emneBnopsakyBaHHs Ta KaJacTpy, Y KropOAChKUIA HalliOHANBHUI yHIBEpCUTET, Byl YHiBepcuTerchka, 14, Ykropon,
Vkpaina, 88000, ex. momrra: roman.peresoliak@gmail.com.

[IOMUJIKUA Y KAIJACTPOBUX ®AMJIAX OBMIHY — BUBUYEHHS [TPOBJIEMU

Meta. 3 orsigy Ha BaXKIIMBICTH 3€MENBHOTO KagacTpy SIKICTh KaJacTpOBOro OOMiHY Ma€ HaJI3BHYaHHO
BaXXJTUBY POJIb SIK JUIS 3€MENIBHOTO KaJacTpy, Tak 1 Ul BCIX 1HIMMX KaaacTpiB 3arasioM. He3Baxkaroun Ha MIMPOKHH
BXKHTOK KaJgactpoBux (aiiniB oOMiny ¢popmary XML y chepi 3emieycTporo, BiICYTHICTh JOCTaTHHOTO PO3YMiHHS
KOHLIENTYaIbHIX OCOOJIMBOCTEH I1i€T TEXHOJIOTIT He JIa€ 3MOTH ITOBHOKO MipOIO PO3KPUTH 11 MOTEHIIia 1, SIK HACIJIOK,
(YHKI[IOHAJIBHO TOKpAIIUTH KaJacTpoBuil (aiin oOMiHY Ta cucTeMy KamacTpiB Ykpainu. Marepianu wiei crarti
JIAIOTh 3MOTY OKPECIHUTH IMUPOKO BimoMi Qainu B cdepi 3eMIIEYCTPOIO i3 HOBOI TOYKH 30pY, SIK MOBY PO3MITKH.
JleranbHO MpoaHati3oBaHO Ta BUCBITIEHO HENIOJIKH €IEMEHTIB CTPYKTYPH KaJacTpoBoro (airy oOMiHy, BAKOHAHOTO
3a gornomoroto TexHonorii XML. Pe3yasrar. 3Mina norisiay Ha KanacTpoBuid ¢aitin oOMiHy, 3alporoHOBaHa i€l
CTaTTEl0, Ja€ 3MOTY YJIOCKOHAJIUTH MEXaHi3M BHECEHHS 3MIHM 10 CTPYKTYpU KaaacTpoBoro ¢aimy oOMiHy Ta
Oe3rocepeHbO BH3HAYUTH Horo. basyrouncs Ha aHaji3l HEMOMIKIB ICHYIOUOTO CTaHy KaJacTpoBOro Qaiiry oOMiHy,
PO3p00IICHO HOBHH MU3aliH KagacTpoBoro ¢airy oominy. B 11ili poOoTi IeMOHCTPYIOTHCS POSIBH HEOPAI[bOBAHOCTI
CTPYKTYPH KaJacTpoBoro (aiiay Ta WOro HIKMM HEBPETyJIhOBaHI JWHAMIuHI 3MiHM. Ha MOMEHT HamMCaHHS CTaTTi
JIOCTYITHOO OyJia BepcCis BU3HAYHUKA MOBU KaJIacTpoBoro (daitny oominy 7 Bepcii. HesBakarouu Ha Te, 110 11e BCHOTO
BU3HAYHUK, PO3POOJICHUI BHHATKOBO JUIsl BHYTPIITHBOTO 3aCTOCYBaHHs cepemoBuiieM Digitals, omnak, cam akr
BiJICYTHOCTI TaKOTO CaMOro BU3HAYHWKA BHU3HAYEHOTO 3aKOHOM NPHUBOJUTH JI0O CAMOBIJILHOI'O TPAKTYBaHHS BipHOCTI
OymoBU KagacTpoBoro (aiy peasnizoBaHOro 3acobamu MporpaMHoro 3abesnedenns, sk Digitals tak # immioro.
HayxoBa HoBu3Ha. OTpuMaHi pe3y/IbTaTH Aal0Th 3MOT'Y BUKOPUCTATH iX SIK 0a3MC JUIS MOJAJIBIIOrO BJIOCKOHATIEHHS
KamacTpoBoro (aixy OOMiHY, a TaKO)K YCYHYTH HasBHI HEIONIKHM Ta pPO30DKHOCTI i3 HOPMAaTHBHO-IIPABOBUMHU
acleKTaMy BU3HAYECHHSI CTPYKTYPHU KaJlaCTPOBUX (haiIliB.

Kniouosi crosa: xagactpouii daitn ooMiny; Xml; MOBa po3MITKH; KaaacTp.
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