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ATLAS SOLUTIONS FRAMEWORK AS A METHOD OF THE RENEWED MODEL-
COGNITIVE CONCEPTION OF CARTOGRAPHY

There are described the method and, partly, atlas technology, currently used in the Institute of Geography of NASU to create
Electronic atlases and Atlas information systems. Such dyads of methods and technologies/means in atlas context are generally
called Atlas Solution Frameworks (AtlasSF). A clarification is used to denote “AtlasSF method” or “AtlasSF technology/
means”. Since the beginning of the century our “initial” AtlasSF technology changed every five years with the unchangeable
AtlasSF method. The third change of technology, starting in 2016, was revolutionary. Most principal was implicit changing
of K. Salishchev’s Map knowledge conception of cartography. The new conception is still poorly understood, although the
renewed AtlasSF method and technology are already based on it. The new conception/paradigm of cartography is called the
renewed Model-cognitive paradigm (MCP). The original MCP is known in post-Soviet countries thanks to A. Berlyant. It has
much in common with the paradigms of cartography, which are known in Western countries as Analytical (model part of MCP)
and Communicative/Cognitive (cognitive part of MCP). Model-based engineering (MBE) and Relational cartography (RelCa)
are used to provide “modern life” to MCP. Special models known as patterns are essential in the use of MBE and RelCa.
Among the patterns a special place is occupied by frameworks. To interpret the theoretical constructions are used: 1) "Atlas
of the Population of Ukraine and its Natural and Cultural Heritage" [1], created in 2020 with the help of 2) renewed initial
AtlasSF technology. Keywords: model-cognitive conception/paradigm: original and renewed; atlas solutions framework,

solutions and conceptual frameworks, relational cartography

B.C. YabaHrok

IHCTUTYT reorpacpii HauioHanbHOI akagemii Hayk Ykpaiiun, Kuis

ATITACHUN KAPKAC PIWEHb AK METOA BIOPOOXEHOI MOAENbHO-NISHABANBLHOI KOHLUENUIT KAPTOIPA®II
OmnucaHo MeTox i, YaCTKOBO, aTacHe TEXHOJIOTI., SIKi 3apa3 BUKOPUCTOBYIOTH B IHcTHTYTI Teorpadii HAHY nnst ctBopeHHs
EnextponHux aracis i ATnacHux iHpopMariiitHux cucreM. Taki iaJin METOIB 1 TEXHOJIOTI#/3aC001B y aTJlaCHOMY KOHTEKCTI
HA3UBAKOThCs 3araioMm AmimacHumu Kapkacamu Pimienp AtlasSF. YToYHEHHS BUKOPHUCTOBYHOTH ISl TIO3HAYCHHS «METOIY
AtlasSF» abo «rexnonorii/3aco0y AtlasSF». 3 mogaTky CTONITTS Hallla «ITOYaTKOBa» TexXHOIOTisA AtlasSF 3MiHIOBamacs KOXKHI
I’ Th poKiB 0e3 3MiHu MeTozia AtlasSF. Tpers 3miHa TexHo10TIT, ounHatouu 3 2016 p., cTana pesosntoniiinoro. HaliBaxxuBimioro
cTana HesBHa 3MiHa Kaprosnasuoi koHuenuii xaprorpadii K. Camimesa. HoBa koHuemnuis me majao ycBiIOMIIeHa, Xoda
nepeOynoBani Meton i TexHomorist AtlasSF Bxe 0asyrorbes Ha Hill. HoBa xoHuenuis/mapagurma xaprorpadii Ha3uBaeThCs
BIJIPO/DKEHOI0 MojenbHo-mi3HaBaibHOW Tapagurmoto (MIIIT). Opwurinanera MIIIT BimoMa B TOCTpasiHCBKUX KpaiHax
3aBrsikd A. bepisiaty. BoHa Mae 6araro CrijibHOTO 3 apajurMaMu Kaptorpadii, BiTOMUMH B 3aX1IHUX KpaTHax K AHaIITHYHA
(monenbHa yactura MIIIT) i KomynikarneHa/[lizHaBaneHa (ni3HaBanbHa yactuHa MIIIT). st HaaHHS «CYy9acHOTO KUTTS
MIIIT BuxopucTOBYIOTh bazoBany Ha mopensix imxeHepito (BMI) i Pensniiiny kaprorpagito (PenKa). ¥V Buxopucranui
BMI i PenKa ictoTHuME € crnenianbHi Mojeni, Bizomi sik marepHu. Cepes marepHiB 0COOJIMBE Micle 3aiiMalOTh KapKacH.
Jlns inTepnpeTallii TEOPeTHUHUX KOHCTPYKLIKH BUKOpucTaHo «Arinac Hacenennst Ykpainu Ta ioro IIpuponna i KynerypHa
cnajamuHay [1], cTBOpeHHid 3a I0TIOMOTor0  TiepeOy/10BaHOi 1104aTKoBOT TexHoorii AtlasSF.

Kntouosi cnosa: modenvro-nisHasanrvia KOHYenyis/napaouema: OpuciHaibHa i 6iopooddicena,; Kapkac amidcHux pilieHd,
KOHYenmyaibHUll KapKAac [ KapKac piuierv, penayiiina kapmospagisi
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Problems and purpose of the research
Model-cognitive conception of cartography is
an evolution of K. Salishchev’s Map knowledge
conception/paradigm [2]. This is stated in the
monograph [3; Fig. 3], where this fact is shown
in the context of the evolution of the theory of
cartography over 50 years of the late 20th century. We
supplemented this figure (white part) with a modern
renewal (gray part), which is exactly what this article
is about (Fig. 1). Instead of the term “conception”
in European and American countries (hereinafter -
Western), the term “paradigm” is used.

Dot 22 in Fig. 1 denotes the monograph [4], and
dot 16 - the monograph [5], from which it follows
that the “model” part of the MCP is based on them.
Although the views of these authors on the model
and on the subject of modeling differ. A. Berlyant
considered the map as a model of its “protoplast”,
remaining within the frame of K. Salishchev’s Map
knowledge paradigm. A. Aslanikashvili first defined
the spatial system of actuality that needs to be
modeled, and then built its image - a map as a model
of this system.

It is more difficult to briefly explain the
“cognitive” part of the MCP, as it is based of K.
Salishchev’s Map knowledge paradigm, which is
described in detail in many publications. Since we do
not have the opportunity to consider them directly,
we will look at this issue from the side of Western
cartographies. For example, in the work [6] it is said
that in the Communicative/Cognitive paradigms the
research subject is the Map as Image in the sense

of “picture”. But this is also truth for K. Salishchev’s
Map knowledge paradigm. If the main issue is the
subject of cartography, then it should be assumed that
K. Salishchev’s Map knowledge paradigm corresponds
to the Cognitive and/or Communicative paradigms
of Western cartographies. Therefore, Fig. 1 needs to
be corrected by pointing out that Map knowledge has
also become a Communicative conception/paradigm.

A. Aslanikashvili’s metacartography, in addition
to the mentioned inclusion in the MCP, in its
“language” part was also included in A. Liuty’s
Language paradigm, the basics of which are
published in 28 [7]. The question is the legitimacy
of A. Berlyant’s inclusion of the Language paradigm
in his “Geoinformation” paradigm of cartography.
After all, the “Geoinformation” paradigm most
likely meant technological cartographic languages
that would be used to manipulate maps within a
certain technology. And they have a much narrower
meaning than the A. Liuty’s language of map.

Finally, we do not agree with the introduction
of new term “Geoinformation” by A. Berlyant
to denote the future integrated paradigm of
Model-cognitive, Language and Communicative
paradigms of cartography (Fig. 1). After all, the
term “Geoinformation” and its meaning according
to A. Berlyant actually mean only the use of geo-
information technology for mapping, and therefore
this paradigm can not be scientific.

From the above we can formulate problem 1: the
uncertainty of the modern paradigm of cartography,
which should be the most characteristic follower of
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Fig. 1. Superposition of [3; Fig. 3] and the research of this article
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Model-cognitive, Language and Communicative
paradigms of cartography (Fig. 1). Moreover,
the questions are 1.1) the correctness of the term
“Geoinformation conception/paradigm”, 1.2) the
meaning of the “correct” term and finally, 1.3)
at least the main features of this new paradigm of
cartography.

Apparently, it is not necessary to prove that
modern cartography is required, compared to the
last century, in a much larger number of “electronic”
applications, and among them the most important
are the various “systemic” applications. We mean
both “classic” Electronic atlases (EA), Atlas-, Map-
and Geo- information systems, and ‘“non-classic”
Map-/Geo-information systems like OpenStreetMap
(OSM) / Google Maps, which are generally called
Spatial information systems (SpIS). Therefore, we
need cartography that would help to research the
“domains” of these systems and that would help to
“scientifically” create such systems. It should be noted
that we are convinced of the need for cartography as
a separate science, although at the moment the idea
of cartography as an applied science still prevails.
We do not have the opportunity to discuss this issue
in detail. We recommend to the interested reader
to begin with a [7] and thoughts of its author about
K. Salishchev’s Map knowledge.

Inmodern cartography, as in science, it is necessary
to define three components [8]: 1) a domain of inquiry
- in our case it is spatial phenomena and the entities
of reality, 2) a body of knowledge regarding the
domain, which include knowledge of spatial models,
used to model individual subdomains of a domain of
inquiry, 3) a methodology for the acquisition of new
knowledge within the domain. Given the possible
system applications in the field of research, it is best
to specify “real” spatial systems, models of which
can be implemented as modern SpIS. Knowledge
of such SplIS is part of the second component of
cartography as a science.

In this article attention is paid to one of the methods
of a methodology for obtaining new knowledge,
which is called the Atlas Solutions Frameworks
(AtlasSF) method. The AtlasSF method is one of the
spatial SoFr methods. The term X SoFr (Solutions
Framework), X = Geo, Atlas, ..., “borrowed” from
the term Microsoft Solutions Framework (MSF).
MSF is a methodology that developed from 1993
to 2005 as “a set of principles, models, disciplines,
concepts and guidelines for the provision of
information technology services from Microsoft.
MSF was not limited to application development; it
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(she) has also been applicable to other IT projects,
such as deployments, network or infrastructure
projects. MSF did not force the developer to use
a specific methodology (for example, Waterfall
models or Agile development software)” [9]. The
term “SoFr” was used at the turn of the century to
denote typical solutions of typical problems that
have constantly arisen and are arising in the geo-
information activities of both individual projects and
enterprises. Therefore, it is more correct to speak
of Spatial Solutions Frameworks or Frameworks
of Spatial Solutions, although the term “Spatial” is
often omitted. The first published example of such a
SoFr is the GeoSolutions Framework [10].

Ruzavin [11; p. 7] considers the method in
the broadest sense as a “systematic procedure
consisting of a sequence of certain operations,
the use of which either leads to the achievement
of the goal, or approaches it”. “Means” (tools or
even technology) is an “epistemologically lower”
conception than “method”. Otherwise, the “means”
is used to implement the “method” and there may
be several such implementations. Despite this rather
logical understanding of this term, we have not
found the right definition in common use. Only in
the Pharmaceutical Encyclopedia (!) we found a
satisfactory definition [12]: “the means as a term
can define several diverse concepts (manner, way,
medium, device, tool, some special action, etc.)
and can be used in various areas of human activity:
communication, education, movement, production,
treatment, in the list of objects and products labour,
information, etc. For example, health promotion M.,
industrial production M., technical production M.,
main production M., media M., etc. In economics and
finance, the term M. can mean funds, capital, loans,
or their partial purpose, e.g. circulating M. ...”.

In the middle of the second decade of the
current century it became impossible to neglect the
evolution of Web cartography. Modern Atlas systems
(AtS) could no longer be separate, independent of
SpIS, such as OSM or Google Maps. This problem
could not be solved without a revolutionary change
in AtlasSF1.0 technology. A new AtlasSF1.0+
technology was developed and used to create
APN&CH EA. Changes in technology have become
revolutionary, which has also affected changes to the
AtlasSF1.0 method. A domain of inquiry expanded,
which, in turn, led to the generalization of the Map
knowledge paradigm of cartography. That is, the
basics of the AtlasSF1.0 method have changed.
Thus, problem 2 of the article is defined here as the
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essence of revolutionary and actual changes in the
AtlasSF method and technology/means depending
on changes in IT and the paradigm of cartography.

The purpose of the research is: 1) to fix the
existence of a new paradigm of cartography, which
would be a follower of Model-cognitive, Language
and Communication concepts/paradigms actual in
the late 20th century; 2) illumination of the essence
of changes in the AtlasSF method and technology/
means depending on changes in IT and the paradigm
of cartography.

Research methods

The AtlasSF method is used to create EA, which
are a variety of SpIS. EA/SpIS are models of the
modeled reality. The modeled part of reality in this
case is useful to describe using the Spatial system
(SpS). SpS is defined using [8] as an ordered pair
(A, R), where A is a set of things, among which are
spatial, and R is a set of relations between things of
the set A, which form a unity or an organic whole.
For example, the Electronic version of the National
Atlas of Ukraine (EINAU, [13]) is the model of
Ukraine. Using EINAU, the user explores the real
“Ukraine” SpS. However, EINAU was created using
AtlasSF1.0. Such a simple chain of inferences allows
us to understand why the AtlasSF1.0 method can be
called a method of real SpS research.

To answer the question of how the renewed MCP
is related to this and what it is, let us first recall that
according to [14; p. 247] “A pattern is, if briefly,
both a thing that happens in the world and a rule that
explains how to create this thing and when to create
it. It is both a process and a thing; both a description
of the thing that exists and a description of the
process that gives rise to that thing”. This definition
is another explanation for why AtlasSF is called
a method, as it is an architectural pattern called
a framework. At the same time, AtlasSF SoFr is a
submodel of a more general pattern, which is called
the Conceptual Framework (CoFr) of some SplS,
including EA. In the first chapter of the monograph
[15] the structure of this framework is obtained for
the example of EINAU. The truth of both EA CoFr
and AtlasSF SoFr was first proved by abduction, and
later by induction and even deduction.

In particular, applied information science, now
called Model-Based Engineering (MBE), has
evolved over the past 20 years: “An approach to
engineering that uses models as an integral part of
the technical baseline, that includes requirements,
analysis, design, implementation, and verification

of a capability, system, and/or product throughout
the acquisition life cycle” [16]. Please note that all
the most advanced product/system life cycle models
necessarily include the research, development and
support phases. MBE states that in each of these
phases there should be appropriate models of the
system under research.

Viennese diagrams are used in [17; Fig. 2.1] to
show that MDA < MDD < MDE < MBE, where
MDA is Model-Driven Architecture and MDD
is Model-Driven Development. However, more
important for us is the “epistemological” relations
between the models of two “neighboring” sets, for
example, between MDA and MDD. J.-M. Favre [18]
uses a very clear analogy of the MBE hierarchy with
the four-cascade Egyptian pyramids to describe the
essence of the “meta-step” pattern, which “works”
between the models of neighboring “cascades”.

But EA CoFr corresponds to the Favre’s four-
cascade pyramid, assuming that the lower cascade
consists of specific implementations of EA. Since
the map is part of the EA, the CoFr and the Favre’s
pyramid are valid for each atlas map. Thus on the
lower cascade there are concrete implementations of
a map, and on the higher cascades of a pyramid there
are models of a map. Therefore, both constructions
can be used to find a new paradigm of cartography.
More specifically, we need a paradigm that would
describe each implementation of both the electronic
map and the electronic atlas in the form of components
of the lower cascade of the Favre’s pyramid or, what
is the same, in the form of components of the CoFr
EA Operational stratum.

The essence of the Atlas Solutions Frameworks
method

The essence of any SoFr method is that for creation
of a specific information object, it is needed a
corresponding model, which accumulates basic
system knowledge about the object itself. There are
two important limitations to information objects
and models: models must be patterns of object, and
the transition from a model to an object must be
an epistemological transition (reduction) only one
cascade (stratum) down. The object can be a product,
process, system or just another object/model, and the
transition is described by the relations model-product/
process, model-system, metamodel-model, model-
implementation, method-means, etc. The described
relation is called a dyad and is denoted by . Another
important property of the SoFr method is the dualism
of product and process: a product cannot be created
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without a process, and a process
makes no sense without a product
being created. The described dyad
and dualism must form a triad.

In the monograph [15] SoFr is
considered in Chapter 3 as one of
the main methods of Relational
cartography. There, a pentagram
of five packages of elements
called Products, Processes, Basics,
Services, and Publications is used
to depict the scheme of the SoFr
method. There are dependency/use
relations between package elements
that are specified as needed. The
corresponding elements of the
Products, Processes, and Basics
packages and the relations between
them form the main SoFr triad. This triad is described
in the previous paragraph.

The SoFr restriction of geo-information activities
to create EA/ALIS is called the Framework of Atlas
Solutions or, at the same time, the Atlas Solutions
Framework (AtlasSF). The implementation of the
AtlasSF method for a fixed set of IT is called here not
just a means, but AtlasSF technology. An example
of the main AtlasSF triad of activities to create
APN&CH is shown in Fig. 2. In all three editions
of “our” AtlasSF1.0 technology K. Salishchev’s Map
knowledge was used, as it is allowed to create AtS
which corresponded to two basic characteristics.
First, the AtS maps were only “organically
interconnected” and “complementary.”

In the electronic implementation of AtS, the
relations between the maps were reduced to
maintaining the display state of each subsequent
map depending on the current state: scale, extent,
legend, map description. The more complex
meaning of the relations of “interconnectivity”
and “complementarity” did not have an electronic
implementation. It remained in the intangible
knowledge of the authors of maps, who were
professional cartographers with knowledge of
K. Salishchev’s Map knowledge.

Second, the individual AtS maps created on
AtlasSF1.0 were image maps. We get the best
evidence from the experience of the EINAU project.
Let’s start with the fact that the first paper version
of NAU was released, and EINAU was its image.
In the EINAU project 4 of 6 thematic blocks of
maps were formed by maps in .swf format. This
Adobe format is designed for high-quality contents
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Product

AtlasSF1.0+. |

System (Product,Process)

APN&CH
Process

Fig. 2. The main triad of AtlasSF1.0+ SoFr on the example of APN&CH

visualization. Maps of the other two thematic blocks
were in vector formats that reflected not physical but
abstract magnitudes (for example, the population
density in the region). The best type of such maps is
a choropleth, for which the most important method is
the formation of classes for display. Of the ten most
popular choropleth classification methods of abstract
quantities, the authors of such EINAU maps used
not formal (analytical) methods, but the so-called
“author’s” method. But the essence of the author’s
method is the “adjustment” of data to the image
required by the author, if it is the main one for the
author according to K. Salishchev’s Map knowledge.

When creating APN&CH EA as AtIS [1] the
modern variant of AtlasSF1.0+ SoFr was used. Let’s
explain this phrase with the help of Fig. 2.

On it: 1) the relations of dependence/use between
the elements of the packages is shown by dotted
arrows, 2) a specific product is shown by a rectangle
(APN&CH Product), 3) a typical product is shown
by a rectangle with a dotted rectangle at the top right
(with the initial value of the pattern), 4) a specific
process is shown by a simple oval, 5) a typical process
is shown by an oval with a dotted rectangle at the top
right (which means a parameter). A typical process is
called a “specific methodology” in the definition of
MSF or, alternatively, a “life cycle model”.

The process of creating APN&CH Product was
a concretization of a typical process of “staged
delivery”, when the final system (depending on the
created product and the creation process) is supplied
by stages with gradually increasing logical parts or
versions. At the beginning of the project, the initial
value of the AtlasSF1.0+.Product pattern was used to
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Fig. 3. The “meta-step” pattern and the transformation [18; Fig. 4, Fig. 6] on the example of “our” AtlasSF

obtain an Example of APN&CH Product, limited to
several maps. It was then used to create a complete
APN&CH Product using a specific APN&CH
Staged Delivery Process. APN&CH AtIS is called
an application APN&CH Product, created using
AtlasSF1.0+.Product. This AtIS allows changes and
they can be transformed into (operational) APN&CH
EA Product. AtIS is epistemologically ‘“higher”
APN&CH EA Product.

Facts from MBE allow specifying values of
APN&CH Product and AtlasSF1.0+ models and the
relation uses between them (Fig. 2). In fact, this is the
relations between the MDA and MDD strata models.
The “revolutionary” of AtlasSF1.0+ technology is
the implementation of one of the modern MDA. This
architecture is called fractal MVC (Model-View-
Controller), which allowing use MBE in full. The
mentioned use relation clarifies Fig. 3, where [18]:

1. The model is a simplification of the system under
study (sus), built taking into account the intended
purpose. The model should be able to answer questions
instead of the actual system. A metamodel is a model
of a modeling language. Conformal model (cmodel) is
a model that corresponds to a metamodel.

2. u — RepresentationOf, model/sus. The model
is a representation of sus. This relation is a key to
modeling. Sometimes there are differentiations of
specification models that represent the future system
and descriptive models that describe the existing
system. These associations can be represented as a
specialization of p. € - ElementOf, element/set. This
relation applies to the conception of set in set theory.
For example, Ukraine is an element of the set of
all countries; a JavaScript program is an element
of the JavaScript language (languages are sets that
should not be confused with models of these sets).

¥ - ConformsTo, metamodel/cmodel. This relation
defines the notion of metamodel concerning to
the cmodel. The cmodel must correspond to its
metamodel. In fact, y is derived from p and «.

AtlasSF and
paradigm
J.-M. Favre [18] argued that in the meta-step pattern
(see left-hand side of Fig. 3) the conformsTo relation
can be determined not only between the Metamodel
and the Conformal model, but also between the
Modeling language and the System, and even
between the Metamodel and the System. It means
that the conformsTo relation is not unambiguous.
In the theory of Relational cartography [15] it is
stated that these components belong to different
but neighbouring “Application” and “Operational”
epistemological strata.

In the monograph [15] it is proved that any AtS
from the EA and AtIS sets consists of components of
three levels or, otherwise, contexts: Datalogical level
(Technological context, denoted D — Datalogics),
Infological level (Language context, I — Infologics),
Organizational level (Usage World context, U —
Uselogics). Levels/contexts reflect three viewpoints
on the AtS: D — developpers-cybernetists/program-
mers, | — developers-geographers/cartographers,
U — users, who are usually ordinary end users, but
they can be, in particular, these developers. Each
level consists of its own set of components that are
interdependent, and AtS is their union (\~): D\UIU.

In classic cartographies, such as Transformational
cartography [19], AtS maps are created by
transformations (—): PActuality —» D—I->U —
map(D\ILU), where PActuality is studied part of the
Physical or Abstract-physical worlds (see below). In
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computer science, AtS/maps are created by inverse
transformations («): AtS/map(D\ U IU)eD I«
U« Actuality, where AActuality is the studied part
of the Abstract-physical or Abstract worlds (see
below). That is, depending on the viewpoint for a
particular AtS, the following records are valid: Dcl
(WD)cU(U D) (geographers/cartographers) and
Ucl(WU)cD(IU)  (cybernetists/programmers).
In successfully implemented AtS, the respective
components of all three levels must be balanced
with each other. The same is stated by the theory
of Relational cartography [15], so AtS=DIJU.
Balancing levels does not mean that one of the levels
should not be the main one. In this case, the main
level is “accented”.

In the work [20] on the example of an electronic
map building it is shown how Transformational
(Analytical) cartography correlates with the
transformational relations of RelCa. It shows that the
RelCa conception of levels/contexts can be applied
to maps. For Analytical cartography, the Datalogics
level is accented. This means that the transformations
are carried out from left to right (—), but Datalogics
(D) affects Infologics (I) and through it - the
Uselogics (U). If we use the dependence/use relation
(¢), then for Analytical cartography PActuality«—D
«Il«U. Therefore, for Analytical, Communicative/
Cognitive and Critical paradigms from [6] the Table
1 is valid, where for each of these paradigms the D, I
or U levels are accented.

Critical cartography maps are easy to explain with
the help of RelCa verification relations. The level
U is accented here and for each map the (pseudo)
verification relations D«I«U<«AActuality are true.
These relations are called (pseudo)verifications here,
because levels I and D serve to justify the Map as

Intent, and the intent may be incorrect. If we involve
the dependence/use relation, then this idea will
become clearer: D—I—>U—AActuality. That is, if
there is U map intent, then its Infologics (I) must
use this intent, regardless of its “truth”. In turn,
Datalogics (D) must use such Infologics (I). In other
words, you need to find data that would satisfy the
Infologics (I) and through it - the Uselogics (U).

Due to the correspondence of A. Berlyant’s
Model-cognitive and Communicative paradigms
to the paradigms shown in Table 1, they can be
considered as explained from the viewpoint of
RelCa. For the Communicative/Cognitive paradigm
with an accented level of RelCa, there will be
Informatics (I), and the Map as Image corresponds
to the transformation relations D«I—U and the
dependence/use relations D—I«U. However, the
question remains: “Where is Language paradigm
here?” (see Fig. 1). K. Salishchev’s Map knowledge
paradigm belongs to the Communicative/Cognitive
paradigm, so this question is also related to Map
knowledge paradigm. Their subject study is the Map
as Image. To obtain a cartographic image, you need a
cartographic language that will be used in each map
for reading, visualization, communication, etc. In the
Communicative/Cognitive paradigm, cartographic
language is clearly not distinguished or studied. It
exists only in the knowledge of adherents of this
paradigm, knowing, how to use it.

However, (technological) cartographic languages
exist. Thus, in the work [20] for visualization of the
map is used mapping Leaflet JavaScript library [21].
With this library it is possible to build a set of maps,
among which can be maps as images. If we say that
each map on Leaflet is a sentence of its cartographic
language, then the Leaflet library can be called a

Table 1.

Dominant in the last century paradigms of cartography from [6] and their correspondence to the “accented”
levels/contexts of RelCa

[15]

[0]

RelCa Levels/Contexts Paradigm

Research focus

Making a map

Using the map

(D) Datologics
Technological context

Map as Model (analytical
tradition)

Data structure design,
algorithm, development

Analytical modeling,
hypothesis testing;
model

(I) Infologics/Language
context

Map as Image
(communicative/cognitive
tradition)

Design of visual symbols,
use of colors, graphic
hierarchy, drawing/basis

Reading, visualization,
communication;
metaphor

(U) Uselogics/
Organizational context

Map as Intent/Social
construction (critical
tradition)

Built-in distortions/
displacements, power
relations, ethical
considerations

Power and control,
management,
propaganda tool; myth
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cartographic language.

The monograph [15] shows that SoFr methods are
components of the Conceptual Frameworks (CoFr)
method. The implementation of CoFr for many EA
such as EINAU was called EA in a “broader” sense
and was denoted by EAb. EINAU itself was an
atlas from set of EA in the narrow sense (EAn). The
structure of modern EAb is shown in Fig. 4. For a
wide range of inquiry domains, it is a SplS of the
“Atlas geographic information systems” (AGIS)
set, which corresponds to the “Atlas geographic
information models” (AGIM) set. Due to the limited
scope of the article, we will focus only on the most
necessary comments.

1. There are few grey scale colours which areused in
the Fig. 4: 1) Silver (#COC0C0) =RGB(192,192,192)
(corresponds Green in RGB colours, O stratum);
2) Dusty Grey (#969696) = RGB(150,150,150)
(corresponds Orange, A stratum); 3) Tundora
(#4d4d4d) = RGB(77,77,77) (corresponds Blue, C
stratum); 4) Mine Shaft (#292929) = RGB(41,41,41)
(corresponds Red).

2. Each AGIS (2-dim AGIS/EAb) is an
echeloned integrated SpIS (ISpIS), which consists
of components of four echelons (from the user’s
viewpoint) or strata (from the system’s viewpoint):
O (Operational), A (Application), C (Conceptual
stratum or Infrastructure echelon), G (General).
The relation between the respective components of

neighbouring strata/echelons is epistemological,
where each hierarchically higher stratum contains
more knowledge about the system S as one of the
SpIS and as a component of the ISpIS.

3. The AGIS y AGIM relation means that it is
valid both for the complete AGIS system and for its
strata and “on-stratum” components. For example,
XYS x XYM, where X=D(O)JI(O}JU(O), Y=0, S
- System, M - Model.

4. The Dusty Grey horizontal oval indicates
the application AtlasSF1.0+ SoFr, and the Silver
horizontal oval - the operational AtlasSF1.0+ SoFr.
These SoFr (models D(A}M (AN U(A)AM, DO
I(O)~U(O)OM and their relation to the systems D(A)
UI(A)U(A)AS, D(O)UI(ORLU(O)OS) are partly
described above. The Mine Shaft colour shows the
relations “external” concerning to the Operational
and Application strata of system S. They clarify the
previous description of AtlasSF1.0+ Atlas SoFr.

5. Transformation PActuality - DOS— 10S —
UOS — EAn is described in [20] on the example
of a map that corresponds to the Transformational
(Analytical) paradigm. The Mine Shaft horizontal
oval indicates map or AtS models that are fabricated
according to Analytical (accent on level D and
stratum O) or Communicative/Cognitive paradigms
(accent on level I and stratum O).

6. The Mine Shaft vertical oval (accent on level I
and stratum G) shows a map model or IGM, which

S=AGIS(X,Y,2),
M=AGIM(X,Y,Z)
EAn/b=El.Atlas in
narrow/broad
sense

Actuality (geo-system),
modeled/represented by EAn/Anl

2-dim AGIS / EAb

AGHS, »>AGIM

2-dim AGIM

Abstract (virtual)

25
gI
()

world <

Spa-system i

\Abstract-physical

Z o
2

IC
(@

world

by 2-dimensional AGIS

<]

Physical world

\/Y

ctuality, modeled/represented

Fig. 4. AGIS structure and its AGIM models
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are made in accordance with the Language paradigm
of A. Liuty. This part of Fig. 4 explains that A. Liuty’s
Language paradigm is epistemologically ‘“higher”
than the Communicative/Cognitive paradigm. It also
follows that the Communicative/Cognitive paradigm
does not have its “own” Actuality for modeling, as
[7] wrote. Therefore, this paradigm is not scientific,
but only applied.

7. The Mine Shaft vertical oval (accent on level
D) shows a very important construction, which can
even be called the theory of Analytical relational
cartography “Map Framework” [22]. In this
monograph, general map models or DGM are abstract
mathematical models, conceptual map models or
DCM are discrete models of graph theory, application
map models or DAM are implementation models of
relational DBMS, between which there are RelCa
inverse epistemological (reduction) relations. On
implementation models, the algebra is constructed,
based on the operators of intersection, relabel and
refine, which apply to so-called “partitions”.

8. MBE has a fair “mantra”: models are
“everything”. In particular, languages are also models
(see example in Fig. 3). Therefore, the renewed Model-
cognitive paradigm of cartography is a combination of
components of all shown in Fig. 4 Mine Shaft ovals
plus as yet undefined ICM and IAM.

Conclusions
The novelty of the research. For the first time in
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IHCTUTYT reorpadii HauioHanbHoOI akagemii Hayk Ykpainn, Knis

M’EOIH®OPMALIAHUIA AHANI3 AHTPOMOINEHHUX 3MIH NIAHOLWA®TIB
NICOCTENOBOI 30HU YKPAIHMU

Mera mny0Omikanii — OpPeACTaBUTH Ppe3ylIbTaTd JOCIIPKEHHS aHTPOIOI€HHUX 3MiH JIaHAWA(TIB JHCOCTENOBOI 30HH
VkpaiHu, peasli3oBaHOr0 LUISXOM OLIHIOBAHHS ITOKA3HUKIB aHTPOIOIEHHOIO MEPETBOPEHHS, PI3HOMAHITTA 1 (parmeHTanii
(po3zapobnenns) nanamadriB. bazoBi meromm — reompoctopoBuii I'IC-ananis, reoindopmariiine kaprorpadyBaHHS.
Pesynbraru OIiHIOBaHHS aHTPONOTCHHUX 3MiH JaHamadriB Jlicocteny Ykpainu cBiguark, mo craHoMm i Ha 1992, i Ha 2018
POKH TIepeBaXkHa OiIbIIICTh JIAHAIIA(TIB TEPUTOPIl € CHIBHO Ta HAJAMIPHO MEPETBOPCHHUMH BHACIIJIOK aHTPOIOTEHHOT
JsTBHOCTI. Taki 3aKOHOMIPHOCTI 30epiraloThCs, HE3BAXKAIOUN Ha TE, 10 MPOTATOM aHAIi30BAHOTO MEPIOy CIIOCTEPIra€ThCs
HE3HaYHEe 3MCHIICHHS aHTPOIIOTCHHOTO HABAHTAXXCHHS Ha JaHAMA(TH. BCTaHOBICHO 3aKOHOMIpHI CIIBBIJHONICHHS MK
[OKA3HUKAaMM aHTPOIIYHOIO JaHAMAGTHOrO Pi3HOMAHITTS Ta (hparMEeHTOBAHICTIO (po3apobieHicTio) nanamadris. HoBuzHa
JIOCTIJPKEHHS TIOJIAra€e y 3alpONOHOBAHUX METOJUYHUX NPHIHOMax OLIHIOBaHHS IPOCTOPOBO-UYACOBUX 3MiH JaHAMATIB Ta y
BHM3HAUCHHI TAKKX 3MiH Yy JaHmadTax Ha piBHI (izuko-reorpadivyaux paiioHis 3a nepion 1992-2018 pp. Ta po3KpHUTTI TPEH/IiB
Y CTPYKTYpi BUKOPUCTAHHS 3eMeJIb, HacaMIepe.l ClTbChbKOTOCIOAAPCHKHX YTi/b, JIiCiB, 3a0y/I0BaHMX TEPUTOPI SK MPOBITHUX
THUIIB 3eMJICKOpUCTYBaHHs y Jlicocteny YkpaiHu.

Knwuosi cnosa: nanowagm,; pizuxo-eeoepaghiunuii  paiion, aHmponoceHHe nepemeopeHHs IaHouagmie; anmponiune
nanowaghmue pisnomanimms; Gpazmenmosanicms 1aHOWagmis; semuuti nokpus, oani oucmanyitino2o 3onoyeanns 3emni; I'IC.
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