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Abstract. Over the past ten years, the Conceptual Framework with the necessary
changes has been repeatedly used in projects to create various Electronic Atlases,
including the Electronicversion of the National Atlas of Ukraine (EINAU), Atlas Information
Systems, and even Geolnformation Systems. At the same time, both practical tools and
theoretical methods changed and evoluted. Both practical and theoretical activities
continue and are very actual today. However, there was no separate publication on
the current state of the Conceptual Framework of subject X, where X would assume
the meaning of modern systems. In order to improve, expand and simplify its practical
and theoretical usages, it is necessary to fix the main updates of the entire structure:
both the Conceptual Framework itself, and the subject X, to which it is appropriate to
apply it. Therefore, instead of the subject X = EINAU, subjects-systems from the set AtS =
{Atlas Systems} 3 X are considered, and the Conceptual Framework itself is presented as
a system method corresponding to the system approach, with an emphasis on design,
although the Conceptual Framework can also be used for the study of systems, i.e. be a
research method. Over ten years, the Conceptual Framework of subject X has become
a rather extensive phenomenon, which forced us to stop only at the main (at least for
us) updates..

Key words: Atlas Systems (AtS), Conceptual Framework of AtS, Atlas infrastructure,
AtS in the broder sense (AtSb).
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Introduction
Formulation of the problem

Alexander [1] gave the following
definition: "A pattern is, in short, both
a thing that happens in the world and
a rule that indicates how to create this
thing and when it should be created. It
is both a process and a thing; it is both
a description of a real thing and a de-
scription of the process that produces
that thing." The specified definition al-
lows to explain the main problems of
the article: 1) the thing - what should
the Atlas System (AtS) be, so that in a
fixed context it is ensured its low-prob-
lem creation, maintenance of opera-
tion and evolution?; 2) process — what
should the relevant processes be? Thus,
the pattern called "Conceptual (Notion-
al) Framework of (thing, subject) X" si-
multaneously describes both the thing X
(subject, product) that needs to be creat-
ed, and the process of its use to create,
maintain the operation and evolve of X.

In 2014, the specified problems were
considered using the example of the
project "Electronic version of the Na-
tional Atlas of Ukraine (EINAU)" [2].
The latter was carried out with vary-
ing intensity for almost 10 years: from
1999 to 2008 and ended with the re-
lease of three mass editions of EINAU,
labeled EINAU2000 or EINAUonCD;
EINAU2007 or EINAU20070onDVD,
EINAU2010 or EINAU20100nDVD;
together EINAU2007/2010. In addition
to these end-user products, an Atlas in-
frastructure created, which had to func-
tion for a long time in the conditions of
changes in Information Technology (IT)
and ensure the creation, maintenance
of operation and evolution of a family
of atlases. If we represent the Atlas in-
frastructure as an information system

in the broader sense, then we will deal
with the architecture best described by
the EINAU Conceptual Framework.
Nowadays, a new generation of
AtS is being created. Among them are
Systemic Electronic Atlases [3] and At-
las Geolnformation Systems [4]. The
Conceptual Framework is also valid for
them, but now the Atlas Systems.
Problems: 1s it possible to fix pat-
terns (among those found) that would
simplify the creation of Atlas systems,
which include "classic" AtS: Electronic
Atlases and Atlas Information Systems;
"non-classic" AtS: Systemic Electron-
ic Atlases and Atlas Geolnformation
Systems; and which would provide
maintenance of operation and evolu-
tion of all these AtS. As of 2024, such
"systemic" patterns as the EINAU Con-
ceptual Framework, the GeoSolutions
Framework GeoSF, as well as other
component patterns, which we know
as Solutions Frameworks (SoFr), have
found. We called the possible solutions
to the problems "Conceptual (Notional)
Framework (thing, subject) X", where
X takes on the values we need. Note that
subject X includes not only the known
"classic" AtS, but also the so-called
"non-classic" AtS. A well-described ex-
ample of a non-classic AtS is the Atlas
Geolnformation System (AGIS).

Connection with important
practical and scientific tasks

The architecture of the Atlas infra-
structure and its Conceptual Framework
should help solve the following tasks:

1) how to restore the functionality
of the EINAU2000 Electronic Atlas,
developed on IT that is not always func-
tional today,

2) how to ensure the long-term
viability of EINAU2000 and EI-
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NAU2007/2010 in conditions where IT
change very quickly,

3) how to update EINAU2007/2010
without spending significant efforts,

4) how to use the experience of El-
NAU2000 and EINAU2007/2010 de-
veloping when developing new atlases,
for example, the Atlas of Emergency
Situations [5] and/or the Atlas of the
Population of Ukraine and its Natural
and Cultural Heritage (APN&CH, [6]).

5) is it possible and how to use the
Conceptual Framework for scientific
researches, in particular, for the classifi-
cation of actual concepts and paradigms
of cartography.

Analysis of recent researches
and publications related
to the problem

Let's focus on three groups of re-
searches and publications interested for
us. The first group mentioned in the ar-
ticle of 2014. It indicated a fairly large
number of publications on the topic of
the National Atlas of Ukraine (NAU)
and its electronic version (EINAU), for
example: [7], [8], [5], [9]. At the same
time, there is impression that all of them
reflect separate, insufficiently agreed
viewpoints on NAU and EINAU. The
problem complicated by the fact that the
main work on the creation of NAU and
EINAU performed and/or organized by
three leading organizations headed by
the Institute of Geography. Therefore,
it is quite easy to distinguish, at least,
three viewpoints: geographic (Institute
of Geography of the National Academy
of Sciences), cartographic (State Scien-
tific and Production Enterprise «Karto-
graphia») and cybernetic (“Intelligence
Systems-GEO”, LLC). The need to
coordinate these viewpoints of among
themselves was obvious.

Let's add the problems of producing
several versions of EINAU, as well as
other atlases with variable topics. An
example of such an atlas is the Radio-
active Pollution Atlas of Ukraine (Ra-
dAtlas), which was published 4 times in
2002, 2008, 2011, 2014 in two variants
- paper and electronic, in two languages
- English and Ukrainian. The structure
and content of these publications are
consistent and complementary [10; p.
36]. We wrote about RadAtlas back in
2002 [11], which described the use of
its "technology" in the TACIS project
"Solving issues of territory rehabili-
tation and secondary medical conse-
quences of the Chernobyl disaster" EN-
VREG9602.

The second group includes research-
es and publications on the solution of a
similar problem by other researchers.
Here we include the activities carried
out by producers of either a series of
atlases or several atlases with different
themes. What is interesting here is the
evolution of Swiss researchers, who
produced several versions of the Atlas
of Switzerland and came up with the
concept of the Atlas Platform - "The
SwissAtlasPlatform Project" [12]. By
the way, in work [13] a comparison of
EINAU and Atlas of Switzerland made,
where their datalogical or technologi-
cal similarity proved. This means that
different researchers in similar con-
ditions find similar "meta-atlas" dat-
alogical solutions, called Platforms,
Frameworks, or something similar. It is
also confirmed by the works of "cyber
cartographers", who even produced the
freely available Atlas Framework [14].
And it despite the fact that "cyber-carto-
graphic" atlases belong, most likely, to
"non-classic" than to "classic" AtS.

The third group includes publica-
tions about the Conceptual Framework
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itself. Here it is advisable to start with
the web page "Definition of the Con-
ceptual Framework" [15]. The specified
page contains answers to such questions
as "What is it? What does it do? What
should be in it? There are also links to
interesting articles. The given Internet
source quite correctly reflects the direc-
tions of understanding the Conceptual
Framework of Atlas Systems. In addi-
tion to the articles recommended by the
web page, it is advisable to familiarize
yourself with the monograph [16] and,
if necessary, with the literature used in
it, which is quite extensive.

Task statement

The task of the article is to update
the results of 2014 on the EINAU Con-
ceptual Framework, which consists in:
1) expanding the understanding of the
notion of "Conceptual Framework", 2)
generalizing the subject of usage of the
Conceptual Framework - EINAU - el-
ements of the class of so-called "clas-
sic" Atlas Systems, 3) providing of the
modern structure of the Conceptual
Framework of "classic" Atlas Systems,
4) updating the approach to researching
the concept of "Atlas Infrastructure”, 5)
developing concepts of its "correct" or-
ganization, usage the obtained approach
and concepts to the development of the
architecture of the Atlas infrastructure
of classic and non-classic Atlas Sys-
tems.

Materials and Research methods

The research materials are the final
and intermediate variants of the Elec-
tronic version of the National Atlas of
Ukraine (EINAU), “associated” Elec-
tronic Atlases (EA), as well as the At-
las Infrastructure. The final version is

called a DVD with the content of El-
NAU, which was reproduced in 2007
and 2010. The intermediate variants
are the logical and operational parts of
EINAU that were produced during the
implementation of the NAU project
in 1999-2008. Other EAs correspond-
ing to the Conceptual Framework are
called associated. An example of such
an associated EA is the RadAtlas — EA
of radiation contamination of Ukraine
as a result of the accident at the Chor-
nobyl nuclear power plant in 1986. In
total, about twenty such EAs were pro-
duced since 1999. Atlas infrastructure
is a complex of interconnected service
structures created by the developer,
which make up and/or provide the basis
for creating, maintaining the functional-
ity, and updating the EAs that are being
operated.

An abductive method based on sig-
nificant practical experience used to
create/find the first Conceptual Frame-
works (for EINAU). This method par-
tially used in this article. In addition,
inductive method used to substantiate
the following Conceptual Frameworks
(for other EAs). It partially used in this
article as well.

Updating the structure of the
Conceptual Framework and the
notion of the subject of its usage

The Conceptual Framework was
used "consciously" to all Spatial Infor-
mation Systems (SpIS) created by us in
the last ten years, and "unconsciously"
- during the last almost thirty years of
our professional activity. Usages that
take into account what published in the
2014 article called "conscious". "Un-
conscious" called usages without di-
rect mention of the results of the 2014
article. For example, starting with the
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publication of the article [17]. After all,
the 2014 article only recorded knowl-
edge about the Conceptual Framework,
which had been accumulated and used
for several years before the publica-
tion of the article. In particular, in the
article [17] it was said that the task of
creating a specific National GIS (NGIS)
of Ukraine should be replaced by the
task of developing the NGIS class in
the context of NSDI. And the NGIS
class (NSDI system) is described by
the NGIS Conceptual Framework, al-
though it was not mentioned at the time.
In addition, at the turn of the millenni-
um, we discovered the so-called Solu-
tions Framework (SoFr) of subject X,
the "post-strategic" implementations of
which "entered" as constituent parts of
the implementation of the Conceptual
Framework of the same subject X. The
Solutions Framework of the projects
of the Franco-German Chernobyl Ini-
tiative in English is described in works
[18], [19], moreover, both as a method
and as a portal tool.

In article [17], the "top" of the NGIS
is defined as its management part. Af-
ter the analysis of possible options, this
management part was assigned to the
elements of the class of Automated Car-
tographic Systems (ACS) of NGIS, or in
modern terminology - Atlas Information
Systems (AtIS) of NGIS. AtIS (or EA)
EINAU is just such a system. The sim-
ilarity of the expected AtIS NGIS and
AtIS EINAU follows from the work [13].

Further, the designation SpIS is
used as a unit for "classic": Electronic
Atlases (EA), Atlas Information Sys-
tems (AtIS), Cartographic Information
Systems (CIS), and Geographic Infor-
mation Systems (GIS), as well as for
"non-classic" AtS. According to [20],
they are called SplS in the narrow sense
and are denoted SpISn or EAn, AtISn,

CISn, GISn, and AtSn. We call, in par-
ticular, the experience of the project
of first creating (2008-2009), and then
maintaining of operation (2009-2022)
of the GIS "Analytical Information
System (AIS) MTS" (now - Vodafone
Ukraine) as an unconscious usages of
the Conceptual Framework.

In addition, the concept of Atlas in-
frastructure was introduced in the article
[2]. With minor changes, it was defined
as follows. Atlas infrastructure (lat. In-
fra - "below", "under" and lat. Structura
- "building", "placement") - A complex
of interconnected service structures that
make up and/or provide a basis for solv-
ing a problem (task) - creating, mainte-
nance of operations, renewal of EAn that
are in operation. In the EINAU project,
these were such EAn as EINAU2000
(EINAUonCD) and EINAU2007/2010
(EINAUonDVD) [9], although these
can be arbitrary AtSn. Atlas infrastruc-
ture can be understood as an informa-
tion system in the broader sense (ISb),
namely, as “a set of all formal and infor-
mal representations of data and actions
with them in the organization, including
the exchange associated with the first
and second (both internal and with the
outside world)” [20].

The notion of ISb turned out to be
very useful. It made it possible to bring
the practical constructions that we used,
but which went beyond the under-
standing of a separate end-user prod-
uct - SplSn, to familiar notions from
informatics. Now they can be called
SpISb, if the concept of SplSn is fixed.
For example, in the EINAU project,
several EINAU end-user products (El-
NAU2000, EINAU2007/2010) and the
EINAU Project Infrastructure were cre-
ated. Therefore, we can write the sym-
bolic equation EINAUb=EINAUn+EI-
NAU infrastructure. This equation
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is true for all the SpISn that we have
created over the past decades. Thanks
to him, the designations EAb, AtISb,
CISb, GISb and, finally, AtSb, make
sense. For this, it is sufficient to change
EINAU to EA, AtIS, CIS, GIS or AtS in
the given equation.

Conceptual Framework of EINAU
in 2014

The Conceptual Framework of El-
NAU in the article [2] was presented by
Fig. 1. Constructions and/or packages
of the Conceptual Framework of El-
NAU (EINAU CoFr), shown on Fig. 1,
described below. Compared to the orig-
inal [2], the description has made small
changes:

1. Datalogic and Infologic levels
of Operational and Application Strata of
EINAU were defined and described in
detail in paragraphs Conceptualization
of cartographic software and informa-
tion provision of EINAU.

2. Organizational level / Usage
world of Operational stratum of El-
NAU. Some of the materialized ele-
ments of this package are included in
EINAUonDVD. In addition to material-
ized elements, there are such intangible
phenomena as, for example, the skills
(qualification) of users working with
EINAU. Of course, skills cannot be in-
cluded in EINAUonDVD. Individuals
and legal entities working with EINAU
are also somehow related to this level.

3. Organizational level / Usage
world of Application stratum of EINAU
generalize and extend the package of
elements of a similar level of the Opera-
tional stratum.

4. Datalogic level of Conceptual
stratum of EINAU. One of the groups
of elements of this package is part of
Maplnfo Corp. geotechnologies. Oth-
er geotechnologies used in the EINAU
project: the isgeoMapSS Software
Suite produced by the “Intelligence
Systems-GEO” (ISGeo) company and

Part of reality, mod

eled/represented by

atlases
___-"-‘-—._____________——-_—-——-‘-‘“
Technologfcal context Languagé context Organizatidnal context

Abstract atlas geo-
technologies

Theories of atlas
cartography

‘Theories’ of atlas use by
juridical and physical
entities

Datalogical level of

Conceptual stratum of
EINAU

Infological level of
Conceptual stratum of
EINAU

QOrganizational level /Usage
world of Conceptual stratum
of EINAU

Datalogical level of

Application stratum of
EINAU

Infological level of
Application stratum of
EINAU

QOrganizational level /Usage
world of Application stratum
of EINAU

Datalogical level of
Operational stratum of

EINAU

Infological level of
Operational stratum of
EINAU

Organizational level /Usage
world of Operational
stratum of EINAU

Fig. 1 — Conceptual framework of EINAU in 2014
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the Adobe software family (at least Il-
lustrator). Adobe Illustrator along with
other programs from both Adobe and
other companies (for example, MAPub-
lisher from Avenza Systems Inc.) were
used by State Scientific and Production
Enterprise «Kartographia» for the cre-
ation of maps of the paper version of
the NAU - files that were converted into
.swf format in the electronic version.
All the listed technologies had to be
"agreed" to create EINAUonDVD. As
a result of the agreement, a certain set
of datalogical "practices" was created,
allowing the production of other atlases
of the same type as EINAU.

5. Infologic level of Conceptu-
al stratum of EINAU is a set of mutu-
ally agreed concepts of the conceptual
stratum or, in other words, infologic
practices that were used in the phases
of research, development and release
of EINAU. Infologic practices of the
phases of maintenance and renewal of
EINAU should also be included here.

6.  Organizational level of Concep-
tual stratum of EINAU is a set of mutu-
ally agreed upon organizational "practic-
es" that include a significant set of legal,
economic and social elements that are
relevant to the world of atlas use.

7.  Abstract atlas geotechnologies.
In geoinformatics, there are many dif-
ferent abstractions explored as elements
of this stratum. Some of them could be
used to create this package. The authors
are not aware of any works in which
this package has been systematically
studied. The closest contender for this
package is the "cybercartography theo-
ry" developed by the Canadian school
of cartography [21], [22]. A comparison
of the content of the cited monographs
shows that no significant progress has
been made in 9 years, although the au-
thors may have a different opinion.

8.  Theories of atlas cartograpy.
Also a little researched package. Given
the rather well-known crisis in the the-
ory of cartography, this package is most
appropriate to consider as a subset of
the theory called the Language Concept/
Paradigm required for the construction
of electronic atlases.

9. ‘Theories’ of atlas use by ju-
ridical legal and physical entities. The
word theories shown in quotation marks
to fix the very little research on the el-
ements of this package. Some results of
research in this direction given in [22].

10. Organizational, language, and
technological contexts in this article in-
dicated by terms that include the names
of strata. This shows that the latter are
Datalogic, Infologic and Organizational
levels. They not considered separately
in the 2014 article.

11. Operational, application, con-
ceptual and theoretical (general) strata
in Fig. 1 are not shown in order not to
overload the figure.

A brief description of the relations
between the levels and strata of the El-
NAU CoFr, shown in Fig. 1:

1. Relations between operational
levels. These relations are bilateral. Re-
lations from lower (left) levels to high-
er (right) called transformations; the
reverse relations called verifications.
For example, developers of information
systems, regardless of the used develop-
ment processes, clearly distinguish the
infologic or conceptual model of the
system, as well as the datalogic model
of the system. A conceptual model or
diagram developed in a development
stage called conceptual design. It should
reflect the entities of reality modeled by
the system and the relations between
these entities and should not be con-
cerned with the implementation aspects
of the system. At the next stages of de-
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velopment (for example, logical and
physical design), the conceptual mod-
el transformed into an implementation
model or a datalogic model.

2. Note that the following state-
ments are true: 1) EINAUonDVD =
Datalogic level of Operational stratum
of EINAU + Infologic level of Oper-
ational stratum of EINAU + part of
Organizational level of Operational
stratum of EINAU, 2) EINAU Edit-
ed = Datalogical level of Application
stratum of EINAU + Infologic level of
Application stratum of EINAU + part
of Organizational level of Application
stratum of EINAU. Note also that both
EINAUonDVD and EINAU_Edited are
automated cartographic systems (ACS)
or AtIS in modern terminology.

3. Relations between EINAUonD-
VD and EINAU Edited (relation be-
tween Operational and Application
strata). This is a two-way object-class
relation, that is, a classification relation
(bottom-up) and an inverse relation -
instantiation (top-down). Classification
means that objects with the same data
structures (attributes) and behavior
(operations) are grouped into classes.
The EINAU Edited class describes a
set of individual objects (ACS) of El-
NAUonDVD, which can be, in prin-
ciple, infinite. Indeed, the 2014 article
shows how the display of map seman-
tics (colors, ranges) can change. Let's
also pay attention to the fact that sta-
tistical data from 2003 were used when
constructing the indicated map. It is
possible to imagine EINAU, in which
the data changes and changes often, for
example monthly. Each object of the El-
NAU_Edited class is called an instance
of the class. It has its own attribute val-
ues, but attribute names and operations
are shared by all instances of the class.

4. Relations between the Appli-

cation and Conceptual strata. These
are relations system-metasystem or
EINAU_Edited-metaEINAU_ Edited.
In fact, metaEINAU Edited practical-
ly coincides with the projection on the
EINAU of the AtlasSF Atlas Solutions
Framework, described in [23].

5. Relations between Conceptual
and Theoretical (general) strata. These
are metasystem-metametasystem rela-
tions. Rather, we would like or we are
sure that these are exactly the relations.
However, at the theoretical level, we
currently do not know "systemic" the-
ories of atlas carography. At the same
time, the existing theories of cartog-
raphy cannot help much, since, in our
opinion, they are also not sufficiently
"systemic" and therefore not sufficient-
ly formalized.

6. Relation between the Theoret-
ical (general) stratum and reality. It is
abstraction relation, and reverse relation
is concretization.

Conceptual Framework of Atlas
Systems in 2024

Conceptual Framework of SplSn/
SpISb (AtSn/AtSb) subject/system in
2024 can be shown on the example of a
choropleth map as in Fig. 2. Fig. 2 ob-
tained using the results from Relational
cartography [10] with a fixed value of
the formation F1 on the evolutionary
axis Z. Here, the values of the usage
subject in three-dimensional space rep-
resented by the elements of the triplet
(X,Y,Z), where: X=Datalogic (D), In-
fologic (I), Usage (U) denote elements/
components of levels; Y=Operational
(O — green color), Application (A — or-
ange color), Conceptual (C — blue col-
or), General (G — black color) - indicate
elements/components of strata; and
7Z=F1 (Web 1.0), F1x1 (Web 1.0x1.0),
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One-dimensional
Spatial Information

Two-dimensional Spatial Information Systems (SpiSb)
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Fig. 2 — Example 1: SpISn/SpISb (AtSn/AtSb) Conceptual Framework for a
choropleth map

F2 (Web 2.0) denote elements/compo-
nents of formations.

Basically, it shows the "projection’ of
the Conceptual Framework of a certain
subject/system onto the Web 1.0 For-
mation. Web 1.0x1.0 and Web 2.0 for-
mations on Fig. 2 not shown. Individual
components of the SpISn/SpISb (AtSn/
AtSb) subject/system on the two lower
strata shown by background drawings
of choropleth images. It is assumed
that the subjects-examples of the Ch-
Map(I,0,F1) choropleth map are ele-
ments/components of the SpISn/SpISb
(AtSn/AtSb) systems. In the example,
one of EINAU's choropleth maps is
used. It is depicted as ordinary maps (see
(LO,F1), (LA,F1), (U,A,F1), (U,O,F1))
and as treemaps (see (D,O,F1) and
(D,AF1)).

Classic cartographies study mainly
the elements/maps of the lower strata
of the Conceptual Framework. For ex-
ample, ChMap(L,O,F1) denotes a set

of choropleth maps of Infologic level,
Operational stratum, Web 1.0 Evolution
formation. It is the ChMapN(I,0,F1)
elements of this set that correspond to
the representations of a classic cartog-
rapher, who generally thinks in terms of
paper map categories. The best analogy
for this map is a choropleth map dis-
played on paper.

It is convenient for us to show two-
way relations between components/
elements of "horizontal" levels in the
text with the symbol < (5), two-way
relations between components/elements
of "vertical" strata with the symbol
(11, 1. Two-way relations between
formations are indicated by the symbol
2, one-way evolution relations between
formations by the symbol 7 (&), one-
way devolution relations by the value
¢ (2). On the graphic diagrams, one-
or two-sided horizontal and vertical
relations are shown by volume arrows

(©,8,9,2,0,8,9 ¥ M), of different
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colors. Volume means that the relations
shown as volume is actually a set of few
relations. The color depends on the val-
ue of the members of volume relations.

Fig. 2 shows such two-way vertical
relations, which are valid in general,
with some adjustments, and for the one
shown on Fig. 3:

* in black on Fig. 3 from "Ac-
tuality that is modeled ..." to modeling
systems ProSys, AGIS-CH, and AGIM-
CH (included in the Atlas Extender
AtEX).

*  inalternating colors from black
to blue from the components of Infra-
structure echelon external (IGIF) to In-
frastructure echelon (NSDI).

*  changing colors from blue to
orange from the components of Infra-
structure echelon (NSDI) to the compo-
nents of Application echelon.

e alternating colors from orange
to green from the components of Ap-
plication echelon to the components of
Operational echelon.

Actuality modeled/represented by
SpaSys, AGIS-CH, etc.

* in green from the components
of the Operational echelon to the com-
ponents of the external Operational ech-
elon.

For the second example of the pre-
sentation of Conceptual Framework of
the subject/system of the SpISn/SpISb,
we will use the non-classic Atlas sys-
tem. We mean Atlas GIS of Cultural
Heritage (AGIS-CH). Comtents of its
first queue AGIS-CH1 is shown in Fig.
3. The latter is described in our works,
starting with [24].

In work [25], we concluded that in
many practical projects it is necessary
to analyze the dualisms "product-pro-
cess", where the "product” is the cre-
atable SplS, and the "process" is an
activity, which result can be some final
SplS. For example, when creating the
final GIS - the National Spatial Data
Infrastructure (NSDI), it is also neces-
sary to analyze the Spatial Infrastruc-
ture Activity (SplA) of its creation. It
is also possible to represent the SplA

Notation:
Politician/
SPaSVS AGIS'CH Scientist
9

2-nd queue
[egal register I

2-nd stage of 1st queue

Permanent record
Tststage of Ist queue

Infrastructure stratum
external (IGIF)

Interaction with
INSPIRE/CIDOC/...

3
" AGIS-CH , > |n%cture
hel xternal

SpaSys - l

IS- CHﬁ II | [

Spatial System Infrastructure
stratum (NSDI

Legal register Provision of Ingr ru
[Permanent record | |adminServices ech NSDI)

cture

INSPIRE/CIDOC/ ... | | \ | @ @ | 2T
European projects Architect
standards  climinary | |oecoration]| AAPPIi- \ap S
NSDI - National ceordsicr) | " || cations i |
Spatial Data '
Infrastructure " 2

Operational % Gipmpic | OAppIi- ||

stratum = Register
CH - (immovable) | | '
Cultural Heritage Operational

Object systemsand Territorial systems
stratum exterm data (claim for CH) and data %

echelon external

a) Schematic diagram of AGIS-CH
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d) Interface of CH Declaration from Fig. 3a

as a system. We discovered that the as-
sociation of information products of a
certain class corresponds to a defined
structure, also described by the Con-

ceptual Framework. This Framework
is an architectural pattern, which also
characterized by the dualism "pro-
ductesprocess".
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Fig. 3 — Example 2: The current structure of a particular system — the 1st
queue of AGIS-CH [24; Fig. 8]

Conceptual Framework
as a system method

We have already used the Concep-
tual Framework both in the design of
systems and in their research. For ex-
ample, the static and dynamic principles
of the creation of the NSDI [10] were
formulated for the design of the system
represented by a certain description,
and not for the system that has not yet
been created. It is recommended to use
the principles in real designing. Another
example is the analysis of the structures
of the creation projects of many EAs,

which must be done for a better under-
standing of them. This is an example of
usage to research. In general, a method
is defined as "a specific way of doing
something" or: Method (from ancient
Greek Mé0odog - a way of research or
cognition, from péta- + 606¢ "way") - a
way to achieve some goal.

In contrast to the area of knowledge
(subject area) or research, the method is
authorial, that is, created by a specific
person or group of persons, scientific or
practical school. Due to their limitations
in terms of action and results, meth-
ods have a tendency to get old, turning
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AGIS-CH, etc.
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Fig. 4 - AGIS-CH as a result of three system design methods usage

into other methods, developing in ac-
cordance with time, achievements of
technical and scientific thought, and the
needs of society. A set of homogeneous
methods usually called an approach.
The evolution of methods is a signifi-
cant consequence of the development of
scientific thought.

According to van Gigch [27], we
distinguish scientific and systematic
approaches to dealing with the sub-
jects being studied. Both used in the
design and in the research of subjects,
among which there are systems. Van
Gigch called the scientific approach an
improvement. It used mainly when the
subject already exists and you need to
improve some of its properties. In the
initial phases of creating a subject, it is
advisable to use a systematic approach,
in which design methods are important.

In the context of Atlas Systems, we
apply three design methods that are simul-
taneously system methods. They allowing
to create one or another required subsys-

tems or the entire system: 1) AtlasSF ap-
plication SoFr, 2) GeoSF conceptual SoFr,
3) Conceptual Framework of classic and
non-classic Atlas systems X. Fig. 4 shows
a specific example of the application of all
three methods, which correspond to three
dynamic principles, to the creation of the
AGIS-CH Atlas System. Dynamic prin-
ciples mentioned formulated as follows
[10]: 1) D2 — Application frameworks as
constructors of user applications, 2) DI
— Conceptual frameworks as construc-
tors of infrastructure echelon/conceptual
stratum, 3) D4 — Conceptual Framework
of NSDI as a constructor of Spatially En-
abled Society in Ukraine. AtlasSF+ is an
actual version of the AtlasSF 1.0, used
in the creation of EINAU. GeoSF+ is an
actual version of the notational GeoSF
GeoSolutions Framework, described in
works [18], [19]. The essence of the used
systemic methods/design patterns shown
on Fig. 5 on the example of Atlas Geoln-
formation Models (AGIM) and Systems
(AGIS) [4].
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Created AGIS
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an start with
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Modernization

Structured information —
how to use AGIM for the
building AGIS

AGIS

Domain/context development processes.
Instructions, predefined rules, best practices
are used to achieve the desired result

Feedback

AGIS domain/context final
result

Fig. 5 - The essence of the system method/framework pattern

Thus, the Conceptual Framework is a
pattern that applies to many subjects. We
are especially interested in subjects that
can be represented by systems. Regard-
less of the context of the usage subject,
defined or not defined as a system, three
types of relations are repeated in the pat-
tern: transformational, epistemological,
and evolutionary [10]. The range of val-
ues of the Conceptual Framework can
be represented by a three-dimensional
space that unfolds along three axes de-
pending on the three specified types of
relation. Although we usually consider
subjects in a two-dimensional plane with
a fixed value of the subject on the third,
evolutionary axis.

Rationale of the main research re-
sults

Currently, there are several ratio-
nales for the main results of the research
of Conceptual Framework X, where X
can be EINAU or an element from a set
of Atlas Systems, and the Conceptual
Framework corresponds to the context
of the research. The first rationale called
"abductive". It used in the article of
2014, where, on the example of a specif-
ic implementation of EINAU - EINAU

2007/2010, it is clearly shown what lev-
els and strata are. Due to volume lim-
itations, we present only the main ideas
of Rationales 2 and 3 called "inductive."

Rationale 2 (inductive). It presented
in the monograph [10]. There for infer-
ences about the levels of the Conceptual
Framework, the work [28] and further
researches in this direction used. For
inferences about the strata of the Con-
ceptual Framework, the work [29] and
further researches in this direction used.

Rationale 3 (inductive). There are
many studies that are more general than
those used in Rationales 2 and 3. We
cannot dwell on them in detail, but we
will focus on Model Based Engineer-
ing (MBE). In this case, the Conceptu-
al Framework itself and the method of
Conceptual Frameworks are elements
of MBE.

Rationale 1 (abductive). In the 2014
article Conceptual Framework defined
by two terms: "concept" and "frame-
work".

Concept (from Latin conceptio — un-
derstanding, system) - a certain way of
understanding, interpretation of some
phenomena, the main point of view, the
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guiding idea for their coverage; guiding
idea, constructive principle of various
types of activities.

According to [30], a sample or pat-
tern is a typical solution to a typical
problem in a given context. A Frame-
work is an architectural pattern that of-
fers an extensible template for applica-
tions in one specific field.

The concept of pattern borrowed
by the computer industry from con-
struction, from a monograph [1]. Alex-
ander found that by focusing attention
on structures designed to solve similar
problems, it is possible to find similar-
ities between different (building) proj-
ects, which characterized by high quali-
ty. He called these similarities patterns.

Alexander defined the concept of a
pattern as "solution a problem in con-
text." Each pattern describes a problem
that occurs in a given environment over
and over again, and then proposes a
principle to solve it in a way that can be
applied repeatedly, each time obtaining
results that do not repeat each other.

Four components that, according to
Alexander, should be present in the de-
scription of each pattern:

. Pattern name.

*  Designation of the pattern and
description of the problem it is designed
to solve.

*  Method of solving the task.

e Limitations and requirements
that must be taken into account when
solving the problem.

Alexander accepted as a postulate
that any architectural problem faced
by the designer can be solved with the
help of patterns. He then went further
and claimed that using multiple patterns
together would help solve complex ar-
chitectural problems.

In work [31], one of the architectural
patterns from the field of geoinformat-

ics - the GeoSF GeoSolutions Frame-
work considered in detail. From a mod-
ern viewpoint, it is the Notional SoFr,
mentioned above.

The term "EINAU" in the 2014 ar-
ticle denoted the field of scientific and
practical activity of a certain group of
organizations and individuals, which
ended with the release of three mass
editions of EINAU, as well as the cre-
ation of other, unknown to general pub-
lic, products (results) and production
processes, which combined with the
term "atlas infrastructure".

EINAU Conceptual Framework
was determined using EINAU variants
that were developed in three successive
phases of product evolution: 1) devel-
opment, 2) release, 3) use.

A cybernetic viewpoint on EINAU
and Atlas Systems in general

In the 2014 article, the substanti-
ation of the correctness of the EINAU
Conceptual Framework began condi-
tionally "from left to right", from the
"cybernetic" elements of the so-called
Datologic level to the elements of the
Organizational level with a fixed value
of the so-called Operational stratum of
knowledge about EINAU. Simply put, it
was Software and Information provision
of a specific implementation of EINAU
- EANAUonDVD. This viewpoint on
EINAU called Cybernetic. At the same
time, the current phase of EINAU de-
velopment was the phase of use, which
followed the phases of development and
release.

Then the so-called "Conceptualiza-
tion of EINAU" was carried out. First
- cartographic IS, then -cartographic
software. It was nothing more than an
"abductive" search for information and
software "concepts" used in the speci-
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fied implementation. The corresponding
paragraphs of the article [2] called Con-
ceptualization of cartographic IS (What
does the cybernetic viewpoint hide?)
and Conceptualization of cartograph-
ic software (What does the cybernetic
viewpoint hide?). "Abductive" here
means "flowing from existing practice."
All we had to do was find the concepts
used in practice. Conceptualization of
EINAU ended with the paragraph Con-
ceptualization of the organizational
level. Instead of repeating the material
of the 2014 article, let's make two very
fundamental remarks related to the es-
sence of the subsection:

Remark 1. At the time of writing
the article already existed and was used
in practice the Solutions Framework,
which was called the AtlasSF Solutions
Framework. In the EINAU project,
which has been going on for about ten
years, three revisions of AtlasSF version
1.0 have been used [10]. This means
that when writing the article in 2014,
we did not "search" for the used "con-
cepts". We used AtlasSF 1.0 both in the
development, release, and interpretation
of the EINAU use phase. That is, we
looked for and found confirmation of
the AtlasSF SoFr concepts in a specific
ELNAU project thanks to the AtlasSF
Framework.

Remark 2. In the article [2], the ab-
duction of one specific implementation
was used for the conceptualization of
EINAU. In [29], he performed a similar
work for a family/group of quite gener-
al information systems, which included
those of interest to us, EINAU and an
instance of AtS. We called it above the
inductive method of proving the exis-
tence of a hierarchy of Datalogic, Info-
logic and Organizational levels of infor-
mation systems, which included EINAU
and Atlas Systems. This is the main dif-

ference between the understanding of
levels and strata - we are talking about
the levels of each individual system or
the levels and strata of a group/class of
systems. Here, in addition to relations
between levels, relations between stra-
ta (knowledge) about information sys-
tems are meant. It is known from the
theory of Relational Cartography [10]
that these relations called "vertical" or
Epistemological - "up" and Reduction -
"down".

Conclusions. Usefulness of Con-
ceptual Frameworks of EINAU
and Atlas Systems

The article presents the results up-
dated for ten years about the Conceptu-
al Framework, which is now a subject
not only of EINAU and Electronic At-
lases (EA), but also of "classic" Atlas
Systems (AtS). This completes tasks
1), 2), 3) from the Introduction. It is
also shown how to complete tasks 4),
5) from the Introduction. Namely, the
subjects of EA or AtS should be "con-
sciously" extended (broaded) and the
Conceptual Framework should be ap-
plied to the extension. This shows
how to: 4) update the approach to the
research of the concept of "Atlas Infra-
structure", 5) develop the concepts of its
"correct" organization, the application
of the obtained approach and concepts
to the development of the architecture
of the Atlas infrastructure of classic and,
then, non-classic AtS.

Practical usefulness of the EINAU/
AtS Conceptual Framework:

1. It must be used in EA/AtS de-
velopment projects if one of the follow-
ing conditions is met:

1.1. The EA/AtS will be used and
maintained for more than three years.

1.2. The subject of the EA/ALS is
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diverse and require coordination of
knowledge from different fields of ac-
tivity.

1.3. The team of the EA/AtS de-
velopment project is heterogeneous in
terms of the specialization of individual
participants. For example: geographers,
cartographers and cybernetics.

1.4. The subject area of the EA/AtS
is little researched.

1.5. The project team does not have
sufficient qualifications (executing a
similar project for the first time).

2. It is appropriate to use in the
development of large Automated Car-
tographic Systems or Atlas Information
Systems.

3. It is possible to use in the de-
velopment of large Geolnformation
Systems that adhere to "layered" ap-
proaches to the organization of informa-
tion cartographic provision.

Scientific usefulness of the EINAU/
AtS Conceptual Framework:

1. It helps to identify under-re-
searched areas of activity, in fact, it
determines the program of scientific
research. Some of the opinions about
these researches expressed in the de-
scription of the EINAU/AtS Conceptual
Framework above.

2. It can be used as a universal re-
search tool for all national atlases and
Atlas Systems.

3. Itis a prototype of the Concep-
tual Framework of System Cartography.

Conclusions from the results of 2024
regarding the Conceptual Framework of
Atlas Systems:

1. If to use it at the beginning of
the project to create Atlas System X,
it would be possible to prevent many
problems, both technological and, ulti-
mately, economic.

2. It helps to identify under-re-
searched areas of activity, in fact, it

determines the program of scientific re-
search.

3. Itcanbe a "classification" basis
for all AtS.

4. Usage to System Cartography
will help to reconcile most paradigms
of cartography, and also, perhaps, be-
come a certain unifying integral theory
of modern cartography.
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Hayku npo 3emsito. leoiHghopmauiliHi mexHosoeii MoOento8aHHs cmaHy 2eocucmem

YabaHwok B., uwnuk O.

OHOBJ/IEHHA KOHLENTYAJ/IbHOIO KAPKACA AT/IACHUX CUCTEM

3EMJIEYCTPIV, KALIACTP | MOHITOPUHI 3EME/Ib 2'24: 158-177

http://dx.doi.org/10.31548/zemleustriy2024.02.013

AHomayifa. 3a muHyni decaime pokie KoHuenmyaneHul Kapkac 3 nompibHUmu 3miHamu
HEeoOHOPA3080 BUKOPUCMOBYBABCA Y MPOEKMax CMEOPEHHA pi3HUX EanekmpoHHux Amnacis,
skaovaroyu  EnekmpoHHy eepcito HayioHanbHozo Amnacy YkpaiHu (EaHAY), AmnaacHux
IHpopmayitiHux Cucmem, i, Hagime, leoepagiyHux IHpopmayiliHux Cucmem. [pu ysomy
3MIHIBANUCA | pO38UBAAUCA AK MPAKMUYHI 3acobu, maKk i meopemu4yHHi memoou. Obudsi
MPAKMUYHa i meopemuy4Ha OifgnbHOCMI MPOOOBHYIOMbLCA i € OyHe aKMyanbHUMU HUHI. OOHAK
He byn0 okpemoi nybnikayii npo akmyaneHuli cmaH KoHyenmyansHoz2o Kapkaca npedmema X,
Oe X nputimae 6u 3HaYeHHA Cy4acHuUx cucmem. a7 NOKPaWeHHA, PO3WUPEHHA i cipoujeHHs (io2o
MPAKMUYHUX i meopemuyHUX 30cmocy8aHb nompibHo 3aghikcysamu 20/108Hi OHOB/EHHA YCiel
KOHCMpYKUii: sk camozao KoHyenmyansHozo Kapkaca, mak i npedmema X, 00 AKozo io2o doyinbHO
3acmocosysamu. Tomy 3amicme po32aaHymoe2o paHiwe npedmema X = EnHAY posanadatomecs
npeomemu-cucmemu 3 MHOXUHU AmC = {AmaacHi Cucmemu} > X, a cam KoHuyenmyaneHuli
Kapkac npedcmaensemoca Ak 8i0nosioHuUli cucmemHomy nidxody cucmemHuli memod, 3
aKYeHmMoMm Ha npoekmysaHHi (Memod npoekmysaHHs), xo4a KoHyenmyansHuli Kapkac moxce
guUKopucmosyeamucs i 011 0ocnidxeHHA cucmem, mobmo, 6ymu memodom 0ocnioxeHHA. 3a
decamo pokie KoHyenmyaneHuli Kapkac npedmema X cmas docume po32asnyxeHum Asuwem,
W0 3MyCu0 3ynuHUMUCA MinbKU HA 20/108HUX (AK MiHIMYM, 0718 HAC) OHOBAEHHSAX.

Knrouoei cnoea: AmaacHi Cucmemu (AmC), KonuyenmyansHuli Kapkac AmC, AmaacHa
IHppacmpykmypa, AmC y po3wupeHomy po3ymiHHi (AmCuw)
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