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INSPIREID IMPLEMENTATION IN THE TOPOGRAPHIC DATABASE
OF THE MAIN STATE TOPOGRAPHIC MAP OF UKRAINE

The article researches the principles of creation and assignment of a unique identifier inspireld to objects of
classes in the topographic database (TDB), which is developed on the basis of the concept of model-driven
architecture. The issue of automatic generation of a unique identifier inspireld and the rules of its life-cycle is
researched. The goal of the work is to study the principles and requirements for the structure and assignment of a
unique identifier inspireld objects of classes of TDB and the implementation of its automatic generation in SQL to
provide interoperability with datasets of European Union Geospatial Data Infrastructure (INSPIRE) and
EuroRegionalMap (ERM). Methods. In accordance with the general principles and requirements of the ERM to the
structure of the unique identifier inspireld objects of classes of the topographic database, developed its structure for
the identification of objects in the TDB “Main State Topographic Map”. The function for automatic generation of
inspireld in the object-relation database management system (ORDBMS) PostgreSQL has been developed. The life-
cycle rules of a unique identifier in TDB, which ensures its stability, are considered in detail. Results. The developed
structure of the unique inspireld identifier and the proposed rules of its life-cycle can be used in any geospatial
databases. The use of the unique identifier inspireld in the Topographic Database “Main State Topographic Map”
provides a link to the Infrastructure for Spatial Information in the European Community and EuroRegionalMap
datasets. Scientific novelty and practical significance. The method of assigning a unique identifier inspireld to the
objects of the topographic database classes “Main State Topographic Map” is proposed, which will further provide a
link to the sets of the Infrastructure for Spatial Information in the European Community and EuroRegionalMap.

Key words: inspireld, unique identifier, geospatial database, topographic database, SQL, INSPIRE, ERM,
geographic information systems, GIS, national spatial data infrastructure, NSDI.

unified digital coordinate-spatial basis for the
production, integration and implementation of other
activities with different geospatial data [The Law of
Ukraine No. 2370, 2020].

NSDI of Ukraine will be integrated with
INSPIRE datasets in the future, and the beginning
of this process was established in the framework of
the EuroRegionalMap (ERM) project, in which
Ukraine is an active participant since 2019 [Elling

Introduction

Within the framework of the project “Maps for
good land governance”, with the participation of
the State Service of Ukraine for Geodesy,
Cartography and Cadastre (SSGCC) and the
Statens Kartverk (SK) — the Norwegian Mapping
Authority, the topographic database “Main State
Topographic Map” will be created. [Karpinskyi &
Lazorenko-Hevel, 2019; Preparation works, 2019].

TDB “Main State Topographic Map” is the
necessary component of the Core Reference dataset
of the National Spatial Data Infrastructure (NSDI)
of Ukraine to provide a single digital topographic
basis (SDTB) for the entire country. According to
the Law of Ukraine “On the National Spatial Data
Infrastructure of Ukraine", which had been adopted
on April 13, 2020, Core Reference data are the
publicly available geospatial data, which form a

& Reichelt, 2019].

Considering the rapid integration with pan-
European geospatial datasets, topographic
database “Main State Topographic Map” must
take into account the required attributes that
provide links between feature classes. It is also
important to be able to identify the lineage of
geospatial features in the TDB during its
integration with the geospatial databases (SDB)
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of other countries in accordance with the INSPIRE
directive [Directive 2007/2/EC, 2007].

This role in INSPIRE datasets is performed by the
stable complex key attribute inspireld (INSPIRE
Unique Identifier) is an external identifier (not a
thematic one), which uniquely identifies a spatial object
related to a specific dataset, and should be generated
automatically when the new feature class is created
[Directive 2007/2/EC, 2007; INSPIRE Technical
Guidelines, 2014; Elling R., 2020].

Problem formulation

To provide the implementation of the modern
geoinformation approach to the creation of digital
topographic maps and plans it is necessary to create
the topographic database, which will be the core of
topographic mapping. Such the geospatial database
is created in the database management systems such
as PostgreSQL and should not depend on instrumental
geographic information systems (GIS). In this case,
the digital topographic map in the formats of any GIS
is the result of the request to the TDB.

The research [Karpinskyi, 2019] considers the
stages of design of SDB and the requirements of its
organization in accordance with the series of
international standards ISO 19100 “Geographic
Information/Geomatics”, Open Geospatial Consortium
(OGC), INSPIRE, ERM, national standards (DSTU)
and standards of the Ministry of Agriculture Policy and
Food of Ukraine (Ministry of Agrarian Policy. Now
called the Ministry of Economic Development, Trade
and Agriculture of Ukraine), as the central executive
body in the field of topographic, geodetic and
cartography activities (SOU) “The topographic
database”. The classes of features defined in the
developed TDB [Karpinskyi et al., 2019], contain the
inspireld attribute, which ensures the uniqueness of
features in geospatial databases.

According to the INSPIRE [Directive 2007/2/EC,
2007], feature identifiers of the geospatial database
must ensure the performance of the following tasks:

— definitely identify and track geospatial
features in data sets;

— to be able to manage the life-cycles of
geospatial features, including their version;

— to provide the possibility of their reuse to
organize the connection of geospatial data with
other information.

Peculiarity of the implementation of inspireld
in Ukraine needs a separate study due to the new
concept of geospatial data production.

Analysis of recent research

The principles and general regulations which are
the basis of development SOU “The topographic
database” are defined in the research [Karpinsky et al.,
2010]. One of them is the completeness of feature
identification when each feature is assigned a unique
topographic identifier — TOID, and code according to
the relevant industry classifier if the following exists.
[Jakobsson & Ilves, 2016; Karpinskyi et al., 2010]. It
should be noted that the TOID is used as a unique
identifier, which consists of the letters “osgb” and
16-character code and is assigned to each feature class
in the topographic database, which provides the
uniqueness of national data. [OS MasterMap, 2019;
Craglia, 2002; Heipke Tta in., 2003; Liischer, 2011].

In the scientific article [Reitz, 2018] specifics of
identifiers are researched: gml:id, gml:identifier
and inspireld, which are attributes of data set
classes INSPIRE, the linage and functions of these
identifiers are determined, it is noted that the creation of
stable identifiers that can be referenced is difficult, but
possible. In the specifications INSPIRE indicates that
the inspireld attribute has an Identifier data type and is
a concatenation of three attributes [INSPIRE Technical
Guidelines, 2014]:
< namespacex :< localid> ;< beginlkifespanVersion

where <namespace> — namespace;

<localid> — local identifier;

<beginLifespanVersion> — the beginning of
the life-cycle of the feature (date of creation or
editing of the feature). The ERM technical
documentation [Elling, 2020] is provided with
the detailed description of the properties of the
key attribute inspireld, as well as with solutions
for the creation of this identifier, taking into
account the location of the feature, the existing
international or national identification system of
features of the dataset. In the EuroRegionalMap
datasets there are two mandatory attributes for
feature identification of spatial classes:

1) inspireld,

2) beginLifespanVersion.

Those countries that have implemented
inspireld in their national datasets provide them
to ERM technical managers.
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To achieve a harmonized system of unique
identifiers (UID) in Europe, the developers of

EuroGeographics have proposed a structure of the
unique identifier inspireld (Fig. 1).

_EG.<datasetld>: <informationProvider> <national identifier>:<2019-01-10>

[ A

| H

!

namespace

|
localld

versionld

Fig. 1. The structure of the unique identifier inspireld in EuroGeographics

Fig. 1 shows the following values for example:_

— EG - the official abbreviation for
EuroGeographics as a data provider;

—  <datasetld> — data sources provided by the
supplier;

—  <informationProvider>.<nationalidentifier>
— serial 6-character number or national code;

— versionld — the date creation or edition of
the spatial feature or edited in the SDB class.

For geospatial features that are completely
located within the country, the national code is
accepted, if it is official. If this code cannot be
provided to the data provider, <localld> is
generated as a serial number.

If a geospatial feature is located in more than
one country, such as river streams, executors use
the centralized identification service in the ERM to
avoid duplication of identifier values.

Thus, in recent studies and technical
documentation [Elling, 2020; Jakobsson & Ilves,
2016; Karpinskyi et al., 2010, Craglia et al., 2002;
Heipke et al., 2003; Liischer, 2011] on automatic
generation of inspireld in SQL and preservation of
its life-cycle in SDB is not enough considered.
Functions for automatic generation of such an
identifier are described only conceptually [INSPIRE
Technical Guidelines, 2014; Elling, 2020].

Results

To develop the inspireld generation function, it
is necessary to research in more detail the structure
of this identifier.

According to the technical documentation ERM
[Elling, 2020] inspireld consists of the following
attributes:

— A namespace <namespace> to identify the
data sources. The namespace value shall be owned
by the data provider of the spatial feature and shall
be registered in the INSPIRE External Object
Identifier Namespaces Register.

— A local identifier <localld>, assigned by
the data provider. The local identifier is unique
within the namespace, i.e. no other spatial object
carries the same unique identifier.

— A version Id is the identifier of the spatial
feature <beginLifespanVersion> (<versionld>),
with the maximum length of 25 characters and
includes life-cycle information. A version Id
identifier is used to distinguish between the different
versions of a spatial feature and is unique.

For attribute values: <localld> and <namespace>
shall only use the following set of characters: {“A” ...
77, Ca” L2, 07 L 9T, v e, <) that is only
letters from the Latin alphabet, digits, underscore,
point, and dash are allowed.

There are four requirements for inspireld:

1) Uniqueness. No two spatial features of
spatial features types specified in INSPIRE application
schemas may have the same external feature
identifier, i.e., inspireld has to be unique within all
the spatial features published in the geospatial
database.

2) Persistence. The identifier has to remain
unchanged during the lifetime of a spatial
feature.

3) Traceability. Since INSPIRE assumes a
distributed, service-based spatial data infrastructure
(SDI), a mechanism is required to find a spatial
feature based on its identifier. That is inspireld has to
provide sufficient information about the source of the
spatial feature so that arrangements can be made that
allow to determine the download service(s) providing
access to data from that source.

4) Feasibility The system has to be designed
to allow the inspireld under existing national
identifier systems can be mapped.

Considering the requirements to inspireld, a
solution for the topographic database identifier has
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been developed “Main State Topographic Map”
(Fig. 2).

UA TDB_ <featureclass> <identifier> <date>
1 | 1 J

! | !

namespace localld versionld

Fig. 2. The structure of a unique identifier
inspireld in the TDB

In the TDB, the unique identifier has the
following structure:
“UA_" — an abbreviation of the state as
the administrator of data on the feature in
accordance with ISO 3166-1 alpha-2;

- “TDB_” an abbreviation of the
topographic database, which was introduced by the
authors in the works [9, 10];

— <featureclass> — the abbreviation of the
spatial class in which the feature was created;

—  <identifier> — serial 35-character number
for national code;

— <date> — the date creation of the spatial
feature class in the TDB.

This structure of the identifier allows to
determine the territorial affiliation of the feature, its
linage and version, as well as uniqueness not only
within the class but also the data set.

The function for automatic generation of inspireld
was developed in the object-relational database
management system (ORDBMS) PostgreSQL (puc. 3).

Query Editor  Query History

1 CREATE OR REPLACE FUNCTION metadata.inspierid
2 RETURNS character varying

3 LANGUAGE 'plpgsql®

4

5 COST 186

& VOLATILE

7

8 AS 5BODYS

9 DECLARE

18

11 inspierid varchar;

12

13v BEGIN

14

15 inspierid=({select '"WA_'||'TDB_'||'ADR_"'| |CAST (uuid_generate_vi() AS wvarchar({16))]||
16 nextval( "'metadata.cls_clsid_seg')||'_"| | now -
17 raise notice 'result (%)', inspierid;

18 return inspierid;

19

28 END;

21 5SBODYS;

22

23 ALTER FUNCTION metadata. inspierid()

24 OWNER TO postgres;

Fig. 3. Function for automatic generation inspireld in the TDB

€

Punctuation between attributes in inspireld.:
(dot) and “:” (colon) have been replaced by “
(underlining) because the first characters are used
as service characters in operating systems.

(12

To modify or create inspireld as a result of
queries (update, delete, create) or geospatial
analysis (merge, intersection, etc.) in the TDB
formed the list of rules of the life-cycle of the
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identifier, the status of which is defined in
the scientific work (Table. 1) [Elling R., 2020].

To describe an example of the structure of
inspireld and the application of the rules of its life-

cycle in the TDB, consider the feature “River”
segment “Hydrography and hydraulic structures”,
which corresponds to the code of the topographic
feature “314100007.

Table 1
Life-cycle rules inspireld in the TDB
Status The name of the operation Rule
Mandatory Creation of the feature class inspireld = new value;
<date> = creation date of the feature
Mandatory Simple feature modification inspireld does not modify;
(geometric and/or <date> = edition date of the feature
semantic)

Mandatory Editing spatial feature class inspireld = new value;

(changing the class name or <date> = creation date of the feature

spatial localization type)

Optional Split the feature in two or more inspireld of the feature 1 does not modify;
inspireld of the feature 2 = new value;
<date> = edition date of the feature

Optional Merge the resulting feature gets the value inspireld
of one of the source features;
<date> = edition date of the feature

Figure 4 shows three geospatial features
created in the TDB with the following identifiers
inspireld:

— UA _TDB HYDRO 9c0e504a-9449-
100001 _2020-04-13;

— UA _TDB HYDRO 9c0e504a-9449-
100002_2020-04-13;

— UA _TDB HYDRO 9c0e504a-9449-
100003 _2020-04-13.

Figures 5 and 8 show life-cycles inspireld in
the TDB. ERM developers recommend that in case
of differences in the optional rules for creating and
modifying an inspireld in the geospatial database,
all cases should be documented in the class or
dataset metadata.

For automatic execution of these rules, in the
TDB will develop trigger functions that make
changes to the feature of the class after the ID is
created or edited.

Scientific novelty
and practical significance

The method of assigning the unique identifier
inspireld to the features of the topographic database

classes “Main State Topographic Map”, is
proposed, which will further provide the link
to the sets of the Infrastructure for Spatial
Information in the European Community and
EuroRegionalMap.

The developed structure of the unique identifier
inspireld and the proposed rules of its life-cycle can
be used in any geospatial databases.

UA_TDB_HYDRO_9c0e504a-9449-100001_2020-04-13

DN

/

UA_TDB_ HYDRO 9c0e504a-9449-100002_2020-04-13

/

LA _TOBR HYURO 9elefGdeB049-100003 MR2040-13

Fig. 4. Example rule in case
of creation the feature of the class in the SDB
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YA _TDB_ HYDRO_9c0e504a-9449-100002_2020-04-13

UA_ThE_ :sYi)lm__gacuesus,m:st;a-smxsm

Fig. 5. Example rule in case of edition
the feature of the class in the SDB

UA TDB | WATERCRS 502e504a-4567-l()0001| 2020-04-13

UA_TDB | WATERCRS 5¢2e504a-4567-100002] 2020

U.«x;roﬁj WATERCRS Sc0eS0da-4567-100005] 2020-64-13

Fig. 6. Example rule in case
of edition the feature class in the SDB

A TR HYDRO, JeleS0a-9445- 100001_2020-04-13

UA_TDB_ HYDROA9c0e504a-9449-100004_2020-04-l3|\

N

UA_TDB_ HYDRO_9c0e504a-9449-100002_2020-04-13

A TDB_HYDRO_9c0¢504a-9449-100005_2020-04-13 |

/

UA TDB HYDRO 9e0e30a-Bddi- 103 2000-04-13

Fig. 7. Example rule in case of feature split
the feature in two or more in the SDB

I UA_TDB_HYDRO_ 9¢0e504a-9449-100001 2020-04-13]

N

UA_TDB_HYDRO 9c0e504a-9449-100002_2020-04-13

/

TIA TE HYDRO D00eiiHa- 0448 100003 20200413

Fig. 8 Example rule in the case
of merging features of the class in SDB

Publication is funded by the Polish National
Agency for Academic Exchange under the
International Academic Partnerships Programme
from the project ,, Organization of the 9th
International Scientific and Technical Conference
entitled Environmental Engineering, Photogrammetry,
Geoinformatics — Modern Technologies and
Development Perspectives”.

Conclusions

In accordance with the general principles and
requirements of ERM to the structure of the unique
identifier inspireld and to the features of the
topographic database classes, its structure has been
developed to identify the features of the TDB
“Main State Topographic Map”.

The function for automatic generation of
inspireld in the ORDBMS PostgreSQL has been
developed. The life-cycle rules of the unique
identifier in TDB, which ensures its stability, are
considered in detail.

The use of the unique identifier inspireld in the
Topographic Database ‘“Main State Topographic
Map” provides a link to the Infrastructure for
Spatial Information in the European Community
and EuroRegionalMap sets.

To provide the official status of the identifier of
geospatial features and its implementation for using
in the National Spatial Data Infrastructure it is
necessary to take into account the requirements for
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the identifier during the preparation of the
specification of the topographic database and the
Procedure for the administration of NSDI.
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BITPOBAJIDKEHHA INSPIREID V BA3I TOITOI'PA®IYHUX JAHUX
OCHOBHOT IEPYKABHOI TOIIOTPA®IYHOI KAPTU YKPATHU

VY cTaTTi AOCHIPKYIOTHCS TPUHIUIN [TOOYIO0BH Ta MPUCBOEHHS YHIKAJIBHOTO 1IeHTU]IKaTopa inspireld 06’ exram
kiaciB y 0a3i tomorpadiyaux ganux (BTH), sky po3poOiieHO Ha OCHOBI KOHIICHINT MOJCIBLHO-KEPOBAHOI apXiTeK-
TypH. JIOCHIKY€EThCS MUTAHHS aBTOMATHYHOI T'€Hepallil YHIKaJIbHOrO iAeHTH(iKaTOpa inspireld Ta mpaBwiaa HOro
KHUTTEBOI'O IIUKIY. MeTor poOOTH € MOCIiPKEHHS IIPUHIKITB Ta BUMOT 10 CTPYKTYPH 1 IIPUCBOEHHS YHIKAJILHOTO
inentudikaropa inspireld 06’ekram kiacis BT[] Ta peamizaliis aBTOMaTHYHOI HoOro reHepailii y MOBa CTPYKTYpO-
BaHuX 3amutiB (SQL) mist 3a0e3medyeHHs 3B’ 513Ky 3 HabopaMu [HPpacTpyKTypH reonpoCcTOPOBUX NaHUX €BPOIEHCH-
koro Coro3y (Infrastructure for Spatial Information in the European Community — INSPIRE) Ta EuroRegionalMap
(ERM). BiamosigHo m0 3arajgbHUX MpuHOUMiB Ta BuMor ERM 10 cTpykTypH yHiKanbHOro igeHTudikaropa inspireld
00’exkTaM KiaciB 0a3u TomorpadivHUX AaHUX, pO3poOJeHO HOoro crpykrypy s igentudikamii o6’extiB BT/]
“OcHOBHa JAepkaBHa Tororpadiuna kapra”. Po3pobiaeHo (YHKINIO U1 aBTOMAaTUYHOI T'eHepalii inspireld y cepeno-
BHIII 00’ €KTHO-pEJIAMiiHOI cucTeMu kepyBaHHa Oazamu nanux (OP CKBJ/l) PostgreSQL. [leraiapbHO pO3MISHYTO
MpaBuJIa )KUTTEBOTO ITUKITY YHiKaJIbHOTO ineHTh(ikaropa y BI'J], mo 3abe3neuye 1Horo crabiibHICTh. BukoprcTaHHS
YHIKaNbHOTO ieHTudikaropa inspireld y basi tonorpadiunnx mganux “OcHOBHa jAep)kaBHa TororpadivyHa xapra”
3a0e3meuye 3B 530K, 3 Habopamu [HdpacTpykTypu reonpocropoBux nanux €C ta EuroRegionalMap.

Kniouosi cnosa: inspireld, yHikanpHuit ineHTHdIKaTOp, 0a3a TEONPOCTOPOBHX JaHHUX, 0a3a TomorpapiyHuX JaHHX
BT/, SQL, INSPIRE, ERM, reoindopmaniiini cucremu, I'IC, HamionansHa iHppacTpyKTypa reonpocTOpOBHX JaHUX,
HIT'A.
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