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Abstract

The so-called Framework approach to the research and design of complex
spatial information systems (SplS) is considered. An example of such SplS is the
National Geospatial Data Infrastructure (NGDI) of Ukraine in the sense documented
as of the end of 2024 in the Law of Ukraine “About NGDI” and in the Terms of
Reference for the National NGDI geoportal. Due to the ambiguity of the term, it is
advisable to consider the approach from three viewpoints (interpretations). In this
paper, attention paid to one of these three viewpoints - the approach as a strategy.
This strategy, as well as the Framework approach itself, called constructive, because
they based on the so-called Conceptual Framework and Solutions Framework (SoFr)
of the SplIS. According to the authors, the proposed strategy will solve the most
important problem of the NGDI today - the actual lack of a strategy. In addition, the
Framework approach will help in solving the three biggest problems of the NGDI
today: product, process, and expertise (quality control).

In the domains of NGDI and NSII (National Spatial Information Infrastructure)
and in their contexts, the most important are three viewpoints (interpretations) on the
Framework approach as a: 1) specific constructive strategy for using geographic

information systems and technologies (GIS&T) to manage the territory of Ukraine; 2)
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generalization of the methodology for dealing with SplS such as NGDI and NSII; 3)
y-method, which is denoted by ySoFr, where y means general, and which “works” at
the level (stratum) of IGIM (Integrated Geospatial Information Framework) for
Ukraine. The limitations of the article allow us to dwell in more detail only on the
consideration of the first interpretation. The second and third interpretations are only
formulated for general understanding and with the expectation of sufficiency for next
planning of the NGDI project.

One of the concretizations of the Framework approach is the so-called
“AtlasSF Framework approach”. It is a generalization of the AtlasSF (Atlas
Solutions Framework) method and tool, which previously used to create (classic)
Atlas systems (AtS). The AtlasSF Framework approach is a hierarchy of three
homogeneous Solutions Framework (SoFr) methods. They called General (y),
Conceptual (p) and Application (a) SoFr, respectively, and combined into a
hierarchical system (model) - Conceptual Framework of the subject X, where X, in
addition to AtS, can take the values of NGDI or NSII.

The Framework approach is proposed to use for the solutions of main and
actual now NGDI project problems as follows. The first problem — called product — is
solved by harmonizing the model of the existing NSII of Ukraine with the INSPIRE
model. To make this solution constructive it is recommended the notion of Atlas GIS
(AGIS, AGIS-CH) and the currently known implementations of its parts, proven in
solving Cultural Heritage problems.

The second problem — called process — is solved by using the AtlasSF
Framework approach. The specifics are the application of the y-, p-, and a- SOFr
methods of this approach. The not yet created ySoFr method should be a meta-
method of pSoFr, working at the level (stratum) to which the IGIF projection for
Ukraine belongs. The IGIF projection includes the National Spatial Data
Infrastructure (NSDI) and its subset NGDI, fSoFr is an update of the GeoSolutions

Framework, and aSoFr is the current revision of AtlasSF1.0+.



The third problem — quality assurance of key solutions — is solved by using the
V-model of development, in which validation and verification of solutions must
immediately conforms the requirements and architecture. In addition, the frameworks
used are architectural patterns that should be "typical™ solutions. Otherwise, the
pattern (framework) cannot be a “typical solution to a typical problem”.

Keywords: Atlas Geoinformation System (AGIS), AtlasSF Framework
approach, NGDI, NSDI, NSpAl, NSlII, IGIF, INSPIRE.

Actuality and research purpose

Actual problems

In 2020, the Law of Ukraine on NGDI was accepted and the creation of the
corresponding National GeoPortal began. Previously, we pointed out some problems
of both the Law and the initial stages of creating the GeoPortal. This work examines
the most important, integral problem: The absence or unsuitability of the current
NGDI strategy (if it exists). This problem is divided into two: 1) it is unknown what
IS being created, and 2) it is unclear how this unknown can be created. The problem
of the unknown of what is being created is reduced to the problem of the “product”,
and the problem of incomprehensibility is reduced to the problem of the “process of
creating a product”.

What was said in the previous paragraph can be considered from different
viewpoints and detailed accordingly. For example, it is possible to talk about the
strategy of the NGDI product and the strategy of the process of its creation. However,
we would like the reader of this section to understand that the most important
problem is the lack of a strategy, which will definitely end in the failure of
everything, starting from the NGDI idea and ending with its implementation. At the
same time, it is necessary to understand that almost any failure is prone to
participants in the “failure process” and will present the failure in different ways, but
not as a failure. These opportunities increase incredibly in the absence of a correct

and constructive strategy.



Thus, the main goal of the research is to propose such a constructive
(realizable) strategy of the NGDI (creation) as part of the NSII (National Spatial
Information Infrastructure). It is called “constructive” because it offers not just a
“strategic plan”, but also a so-called “framework™ approach to its implementation.
Instead of a review of works on the above and below mentioned separate, although
the main problems at the moment, we will refer only to the article [1], where three
main and urgent problems of the NGDI creation project are formulated. Let us repeat
only their (slightly updated) abbreviations:

1. Product. The Law of Ukraine on NGDI stipulates a product model of
NGDI/NSDI (National Spatial Data Infrastructure), which does not correspond to the
realities of Ukraine.

2. Process. The first stages of development of the National GeoPortal of the
NGDI [2] (beginning of design) indicate that the developers chose a waterfall
development process. The waterfall process is not suitable for the NGDI project.

3. Management (expertise). Without quality assurance of the product and
process (as now), no advisory body (like Working Group) will help. The lack of
quality assurance will make the project a failure.

According to the authors, the cited article “about practice...” should help solve
the following problems: 1. Product and 2. Process. However, one should not forget
about the “poor transferability” of practice. For example, it is known that in everyday
life, a “coach” 1s usually needed to “transfer” practice. And this is not always
possible. We hereby draw attention to the problem of using the terms used in the title
of the cited article, and with it the notion of “practice”. In fact, “practice” is a multi-
valued notion, which is specifing by adjectives such as “practice of methodics”,
“practice of methodology” and even “practice of strategy”.

This article proposes a constructive strategy for creating complex spatial
information systems (SplS) similar to NGDI and NSII. A variant of the strategy is
considered, which can be leaded to a Framework approach to the study and design of

complex SplS. In the proposed approach, the framework is understood as in computer



science, where it is defined as an “architectural pattern”. Architecture refers to
complex spatial information systems (SplS). Examples of complex SplIS are NGDI
and NSII.

The use of the Framework approach will allow solving the above-mentioned
Problem 3. Management (quality assurance). This statement takes into account one of
the definitions of a pattern as a typical solution to a typical problem. The pattern must
be accepted by all (most) project participants, in particular, those who make

decisions. This is how “typicality” is achieved.

Important notes

We would like to make the following comments to the solutions described
below:

1. The investigated spatial phenomenon of reality is represented using the
notion of “system”. The resulting system is called the System Under Study (SUS), or
the Spatial System Under Study (SpSUS), or simply the Spatial System (SpaSys).
Most known English term in professional literature is “System Under Study” (SUS).
Sometimes is used “System Of Interest” (SOI) term — System, which investigated.

2. Among SpaSys or SUS, are distinguished the domains of NGDI, NSDI,
NSpAIl, NSII spatial phenomena, denoted NGDI/...NSII. Among other domain
definitions (see below), it is advisable to use the following definition from ISO/IEC
24744:2014:

"3.1 information-based domain is an area (region) of activity for which
information is the most valuable asset.

[IpumiTka 1 nmo 3amucy: 1€ O3HAy4ae, 110 CTBOPEHHS, MAHIMYJIOBaHHS Ta
nomupeHHs 1Hdopmalli € HaWBKIUBIIIOW MISUTHHICTIO y 0a30BaHOMY Ha
iH(popmanii nomeni. TunoBumu 6a3oBaHUMH Ha 1HGOpPMALIT JOMEHAMH € THXXEHepis
MpOrpaMHOT0 3a0€3MEYEeHHs] Ta CHUCTEM, pPEIHKUHIPUHT Oi3HeC-TpoIeciB  Ta
praBHiHHﬂ 3HAaHHSIMU. »

3. Another frequently used restriction is the allocation of a “Large Territory”

(LT) in the study. To indicate whether an artifact belongs to the context of a LT, such



records as, for example, SpaSys-LT are used. LT denotes a structured territory in
some way, which may be the territory of a country or some other “large” region.
Examples of regions are the oblast of Ukraine or the Danube region. In the first case,
the structuring is the administrative-territorial division of the country’s territory into
separately managed “oblasts”. In the second case, the structure of the Danube region
Is formed by the association of countries whose rivers are related to the Danube: 1)
flow through the territory of the country of the Danube region, 2) flow into the
Danube, as in the case of Ukraine, where the Tisza River is such.

4. We are interested in the information models of the systems under study,
which are also systems, but informational, denoted by IS. Among IS, the class of
Spatial Information Systems (SplS) is distinguished. Among SplS, in turn, there are
IS that called “classic” and have been repeatedly implemented, in particular by us.
Our experience includes operating the so-called “classic” SplS: EA, AtIS, CIS and
GIS. In recent years, we have had to introduce two new classes of SplS: Systems
Electronic Atlases (SEA) and Atlas Geolnformation Systems (AGIS). To “unify” the
SplS domains and their models, the concept of context is used. Context is any
information that can be used to characterize the state (situation) of an entity. An
entity is a person, place or object that is considered relevant for (related to) the
interaction between the user and the program, including the user and the programs
themselves. More formal than context is the concept of modeling spaces, the
components of which model or metamodel real-world phenomena.

5. Strategy is most often defined in dictionaries as a long-term plan for

achieving something or achieving a goal, or the ability to make such plans.

Literature review, research materials and methods (identification of the

main components of the Framework Approach)

“A pattern is, in short, both a thing that happens in the world and a rule that
tells how to make that thing and when to make it. It is both a process and a thing; it is
both a description of an actual thing and a description of the process that will produce

that thing” [3]. We often use this definition, in addition to the definition from



indormatics: “pattern is a typical solution of a typical problem”. An overview of
patterns definitions given in the monograph [4].

In addition, the cited monograph describes two architectural patterns, which in
computer science called “frameworks”: Conceptual Framework and Framework
Solutions. The term “architectural” refers to the architecture of spatial information
systems (SplS) such as Electronic Atlases, Atlas Information Systems, Cartographic
Information Systems and Geographic Information Systems. According to the above
definition by Alexander [3], Conceptual Framework and Solution Framework contain
a description not only of products (SplS), but also of the processes of their creation.
That is, Frameworks are both a product and a process (method). Frameworks
characterized by a product-process dualism, which especially clearly manifested in
Framework Solutions. In them, dualisms even form a construction called the main
triad.

Recent information on Conceptual Frameworks is contained in the articles [5],
[6], and on Frameworks Solutions — in the monograph [4]. Of particular interest are
the long-known GeoSolutions Framework GeoSF and Atlas Solutions Framework
AtlasSF, which also described in the monograph [4]. After the monograph,
information on these frameworks updated in the direction of generalization. Today
we have several publications that are worth paying attention to. In addition to those
already cited, these are in chronological order:

1. The fundamental property of GeoSF and AtlasSF is their conformance to the
model of Framework Solutions (FrSo) of the subject X. It fixed at the beginning of
the century. Let us immediately note that in the monograph [4] the so-called - and o-
FrSo were considered as examples. An example of BFrSo was the GeoSolutions
Framework GeoSF, and aFrSo was AtlasSF. GeoSF proposed at the beginning of the
century as a method and way of building the National Spatial Data Infrastructure
(NSDI), and the first version of AtlasSF - AtlasSF1.0 - as a means (technology) of
building a number of Electronic Atlases, in particular, the Electronic Version of the
National Atlas of Ukraine (ELNAU). The monograph explains the concept of



“editions” of AtlasSF1.0. There were three of them and they were designated
AtlasSF1.0(n), where n=1, 2, 3. All of them belong to the first generation of Web 1.0.
Until the "post-Web 1.0" generation - AtlasSF1.0+ - the "public" designation of
revisions was not used, although the "internal”, "project” revision number still exists.
For example, we are currently working with revision 0.60 of AtlasSF1.0+.

2. The “method” of the so-called “model” cartography. This is described in the
article [7]. The roots of model cartography are found in Tobler’s analytical
cartography and in Berliant’s model-cognitive cartography. The modern development
of model cartography is the monograph [8].

3. “Approach”, as stated in the abstracts [9]. The abstracts called “AtlasSF
Atlas Solutions Framework as an approach, method and means of creating Atlas and
Geolnformation Systems”. The title of the abstracts also identifies the “subject X”
already mentioned above, which can be quite arbitrary.

Due to the volume issues, we will not consider the concepts of NGDI, NSDI,
NSpAI (National Spatial Activities Infrastructure), NSII, INSPIRE, IGIF, although
there have been many publications about them over the years of their existence.
Instead, we recommend the article [10], which contains an initial overview of the
issue and is fundamental in defining the current model of the NSDI of Ukraine. It
explains the concept of NSpAIl. We recommend also “to refresh” the definitions of
the  concepts of METHODOLOGY, METHOD, METHODOLOGY,
TECHNOLOGY, MEANS according to the article [11], since they are also essential
in this work.

Next, we need a general understanding of the concept of Model-Driven
Engineering (MDE), a subset of which is called Model-Based System Engineering
(MBSE). For this, we can use the monograph [9], which provides the following
relations:. MDAcMDEcMDDcMDEcMBE, where MDA is Model-Driven
Architecture, MDD is Model-Driven Development, MDE is Model-Driven
Engineering. Then, the following relations between the concepts of MBE and
Relational Cartography were provided: MDA~=OS, MDD=AS, MDE~=CS, MBE=GS,



where =~ means “almost” coincide, OS — Operational Stratum, AS — Application
Stratum, CS — Conceptual Stratum, GS — General Stratum. At the same time, in the
monograph [9] it was emphasized many times that the higher strata are decisive for
the lower ones.

Written in the previous paragraph requires multi-page explanations, for which
there is not enough space here. Instead of a detailed consideration of MBE, we will
cite sources where it is possible to obtain additional information. We will only point
out the very useful monograph for understanding MBE [12] and the monograph [13],
reprinted several times. The relations MDAcMDDcMDECMBE is present in other
sources in one way or another. The concepts of “modeling” and “models™ as objects
of modeling/research used in the article require clarification/explanation. There is
extensive literature devoted to these concepts, including the references already given.

In our works, we often use the term and concept of Information System (IS,
here SplS) in a broader sence (ISb, here SplSb). “Usual” IS are called IS in the
narrow sense (ISn or SplSn), which, like ISb (SplISb), are defined in [14]. The
concept of ISb (SplISbh) has proven to be very useful and powerful. In particular, the
concept of “extension methodics” is used further, which is applied to certain
ISn/SpISn. Conceptual Frameworks and Frameworks Solutions also use the concept
of “extension”, as they define the structure of an extended SplS and thereby indicate
the components that need to be extended. Extension is the basis of our methodology,
part of which (methodics) is called Atlas Extension (AtEx). Atlas extension is
performed “bottom-up” - from the Electronic Atlas (EA) to the Geographic
Information System (GIS) or even to the Geographic Information Platform (GIP).
“Extension” is nothing more than supplementing the knowledge of the current
stratum with the knowledge of the neighboring stratum, while respecting the
accumulated (known) knowledge about the relation between the strata. In addition to
AtEx, we also identified Geolnformation Extension (GIE), as well as “mixed”
extensions. The GIE methodology is called a “top-down” extension, from GIP/GIS to

EA. In both cases of extension - “bottom-up” or “top-down” - framework methods



are used to solve known problems, and the solution of new problems is carried out
according to some development model. In this case, we talk about “mixed” or
“combined” extensions.

If we compare the MBSE methodology and our variants of the “extension”
methodology based on extension methodics (for example, AtEx), we must admit that
our results cannot yet be called a “Pattern-Based Methodology for Handling SpIS” or
some other methodology with a similar name. At the same time, we already have
practical experience in applying the practice of creating a hierarchical (complex)
SplS, so we can quite clearly describe the process of creating this hierarchical SplS,
which definitely exists. And if there is both a process and a practice, then there must
be a methodology. We believe that it only needs to be further defined and described.
This is enough to use the term ‘“approach” with justification and call it (like the
strategy) constructive.

At the moment, our approach can also be called the “Framework approach of
extension (of Atlas and Geographic Information Systems)”. It is based on framework
methods from two groups, each homogeneous with respect to the subject: 1)
Conceptual Frameworks X, 2) Frameworks Solutions XY. Although the approach
itself cannot be called a set of homogeneous methods, since in the first case the
subject is X, and in the second — XY. In general, solutions obtained by applying one
of the two or both frameworks (and an arbitrary number of times) are called
frameworks. The concept of X has been explained several times before. The concept
of XY is divided into two concepts with variable values. Y shows the dependence on
the value of the stratum, therefore the SoFr XY can be formulated as follows:
(Conceptual (B) |Application (o) |Operational (o)) Framework Solutions of the
stratum Y= 3, a, o, of the Subject X.

Since the beginning of the century, we have used instances of both
Frameworks in many projects for the creation or development of subject X. In fact,
generalizations began immediately, which can be combined into two directions,

homogeneous according to some criterion: 1) subject, or 2) process.



Around the middle of the last decade, we believed that:

1. The first version of the GeoSolutions Framework (GeoSF1.0), implemented
in the standard version of GeoSFO0, has ‘worked out’. We came to this conclusion due
to the obsolescence of the ISGeo Triplenet Software Suite (TriNet) portal software,
on which GeoSFO0 was implemented.

2. In practice, we used the GeoSF specialization — the first version of the
Atlas Solutions Framework (AtlasSF1.0). This means, in particular, that we narrowed
the subject area of GeoSF to Electronic Atlases (EA) and Atlas Information Systems
(AtlS) — together, AtlS. That is, we moved away from the subject of NSDI. In fact, it
turned out that everything was so and at the same time wrong. Namely:

1) GeoSF consists of a GeoSF method and means. Means are
implementations of the method. GeoSF specialization in AtlasSF is not a simple
specialization (instantiation), but part of a more complex conform relation. AtlasSF
Is @ mean of the AtlasSF method, which is different from the GeoSF method.
GeoSFO means are deprecated, but GeoSF method is not.

2) Based on the definition of the method, we arrived at the concept of an
approach, which we called the “Framework of (spatial) solutions” (SoFr). We omit
the adjective ‘spatial’, since we are always dealing with a generalization of
geosystems — spatial systems. If this is the case, then all the Framework Solutions
identified and/or developed by us — ProSF, GeoSF (GeoSF1.0), AtlasSF1.0 and
AtlasSF1.0+ — are methods from the set of homogeneous methods of the SoFr
approach.

3) Each SoFr method ‘works between’ two adjacent strata. Therefore, we
have started to introduce ‘strata’ refinements into the names of the methods: for
example, ‘application’ or ‘conceptual’.

4) Previously, we believed that there was a small inconsistency - the 'natural’
hierarchy of method-implementation of the method (means) is violated. To deal
with this, the concept of application and/or conceptual methods was introduced.

And these are already three, and for the Web 1.0+ formation - even all four strata.



In addition, we fall under the 'mixture’ of elements belonging to several strata at
once, if several formations need to be considered in one system. This is difficult to
explain and describe.

5) Another problem has been created by the development of modern
technologies, when it is supposedly possible to 'get' an element through (by

skipping) a stratum - for example, a base map from a Conceptual Stratum.

Difference between Approach and Methodology

First, let's understand the concepts of "approach” and "methodology". The
reason for using them together here is the "epistemological neighborhood™ or, in
other words, the "neighborhood of knowledge" about these artifacts, which is
explained further in Fig. 2. It is taken into account that the relations between the
corresponding components of neighboring “epistemological™ hierarchical levels/strata
Is no less important than the components themselves. An informal representation of
our understanding of the hierarchy of the concepts of "approach™ and "methodology”
used in the context of the article in open sources is as follows:

Approach and methodology are closely related terms (concepts?) that are often
used in research, problem solving, project management, and other fields. Although
related, they have different meanings:

Approach: 1) An approach refers to an overall perspective or way of addressing
a problem, task, or situation; 2) It is a broad plan or strategy that sets the general
direction for how something will be done; 3) An approach is more high-level and
conceptual, focusing on the main principles or ideas that will guide the work; 4) It is
often described in terms of the philosophy or theoretical framework that underlies a
particular effort.

Methodology: 1) Methodology, on the other hand, refers to the specific
procedures, methods, and tools used to carry out a particular task or research project;
2) It is a systematic and structured way of collecting data, analyzing information, or
solving a problem; 3) Methodology is more detailed and practical comparing to an

approach, outlining the step-by-step process that will be followed to achieve the



objectives outlined in the approach; 4) It includes the methods, techniques, and tools
that will be used to collect and analyze data, test hypotheses, or reach conclusions.

In summary, an approach sets the overall direction and provides a guiding
philosophy, while a methodology outlines the specific steps and methods that will be
used to implement the approach and achieve the desired results. An approach is more
about the “what” and “why,” while a methodology is more about the “how.”

In the article [10], the framework approach was understood as a set of
(non)homogeneous “framework” methods. This meant that the methods could be both
homogeneous and heterogeneous, but still “framework™. The Dictionary of Business
Terms (and Wikipedia) was used there, where the approach was defined as ““a set of
homogeneous methods”. The concept of “homogeneous totality” was not defined.
Instead, we followed the definition of homogeneity through “statistical totality” (with
obvious edits): 1) Homogeneous totality: accessed 2024-Jul-22, https://rus-business-
terms.slovaronline.com/18163- Homogeneous totality - a statistical totality, which is
characterized by the belonging of its constituent elements to the same type of
phenomenon and the similarity between the elements according to the features
essential for this research.

Or 2) Totality, homogeneous: The same as in 1) + The statistical totality can be
homogeneous for some features, and heterogeneous for others.

Additional information about the concept of “approach” together with the
concept of “methodology” here and there is given not simply. Even though our
results have not yet been formalized as a methodology for SplS handling (including a
methodology for creation). At the same time, this information is enough to confirm
that it is suitable for more than a totality of homogeneous and even heterogeneous
methods.

When the phrase “Framework approach to research and design of (folding)
SpIS” gets used, then they are toil in respect:

1. Two classes (groups) of frameworks: 1) Conceptual Frameworks (CoFr); 2)

Frameworks Solutions (SoFr). Frameworks here are the so-called architectural



patterns that are used in information technology to operate information systems or
their components, which correspond to the concept of subsystems.

2. Well-known, “classic” examples of SpIS are Electronic Atlases (EA), Atlas
Information Systems (AtlS), Cartographic Information Systems (CIS) and
Geolnformation Systems (GIS). Each class has its own, recognized by a certain group
of researchers and therefore “classic”, definition. Spatial information systems (SpIS)
are left for designation, in addition to “classic” and “non-classic” SplS. Examples of
“non-classic” SplS are the so-called Systemic EA (SEA) and Atlas Geolnformation
Systems (AGIS), the definition of which is still recognized by a small group of
researchers.

3. The concept of “complex SplSs™ is reserved for such “classes” of SplS as
NGDI, NSDI, NSplA, NSII, INSPIRE, and IGIF. Instances of these classes are truly
complex SplSs. All of these classes, or their understandable instances, require
clarification, however, according to our understanding: NGDI < NSDI < NSplA —
NSII < INSPIRE < IGIF. Each inclusion < cannot be called “homogeneous”, but the

main thing here is to recognize their existence.

The research domain and its understanding as a system

In computer science, the term "domain"” refers to a part of reality that is
modeled by a computer system or application. In particular:

1) In software engineering, a domain is the intended subject area of a computer
program. Formally, it represents the intended subject matter of a particular software
project, whether narrowly or broadly defined. For example, for a particular software
project whose goal is to create a program for a particular hospital, that hospital would
be the domain. Or, the project could be expanded to encompass all hospitals as the
domain. In computer programming design, a domain is defined by outlining a set of
common requirements, terminology, and functionality for any program designed to
solve a problem in the field of computer programming, known as domain-based
engineering. The word “domain” is also taken to be synonymous with application

domain [15]. A domain usually refers to the subject matter of an application. In other



words, in application development, a domain is the area of knowledge and activity
around which the logic of the application revolves.

2) Domain: A sphere of knowledge, influence, or activity. The subject area to
which a user applies a program is the software domain [16].

The term “domain” in this article refers to the uniting of the subject areas of the
NGDI, NSDI, NSpAI, NSII systems, which is denoted by NGDI/.../NSII. The
INSPIRE and IGIF domains are also related to the research domain of the article, but
we can count on their management only within Ukraine, so the list of domains is
shortened. At the beginning, only the inclusion relations
NGDIcNSDIcNSpAIcNSIT  and, probably, NSIICINSPIREcCIGIF are fixed
between the components of the domain. Then they are specified. These relations are
different, their belonging to the inclusions — is achieved by specializations that can
be useful from the viewpoint of additional knowledge both about the components
themselves and about the relations between them. For explanation, let's consider the
obvious ones: NGDIcNSDI, NSIIcCINSPIRE.

The relation between NGDIcCNSDI may seem like a terminological problem:
Geospatial or Spatial data? We have already explained the differences in terms in
earlier works: the term “spatial” is more general than “geospatial”. However, more
Important are the differences in the understanding of modeling systems: NGDI or
NSDI. The NSDI of Ukraine is inextricably linked to Spatial Infrastructure Activities
(SpIA) in Ukraine. In fact, the study of SplA related to NSDI is more important, and
not vice versa. Only NSDI and SplA or their important parts, between which the
dualism relation is true, are of practical interest. An example of such dualism can be
formulated as follows: it is impossible to operate with NSDI without SplA, and
modern SplA is impossible without (digital) NSDI. This dualism is a type of
“process«>product” dualism, where the process is SplA, and the product is NSDI
[10].

The relation between NSII and INSPIRE seems obvious, since NSII is the

Spatial Information Infrastructure (SII) of Ukraine, and INSPIRE is the European



Union (EU) SII. Without specifying the inclusion relation, this is almost an obvious
fact, since Ukraine (in particular, as a territory) wants (plans) to become a member of
the EU. The problem here is the insufficient formalization of both NSII and
INSPIRE, without which we do not risk saying specifically what we are talking
about. For example, in Ukraine there is an informal opinion that INSPIRE is a set of
specifications of component (fundamental) data. At the same time, the Law of
Ukraine “On NGDI” does not oblige to comply with these specifications, and the
absence of the INSPIRE-specific order of processing fundamental data (first, second,
third queues) makes the implementation of this Law unrealistic. At least due to the
constant limitation of resources and the lack of priorities (ordering), it is possible to
spend all of them in a specific period of time on things that are not essential at the
moment.

An additional explanation of our understanding of the research domain comes
from the so-called Model-Based Engineering (MBE), which is often considered as
Model-Based Systems Engineering (MBSE), Model-Driven Engineering (MDE),
Model-Driven Development (MDD), or even Model-Driven Architecture (MDA). All
these terms and concepts are explained in the monograph [4]. There, the scheme
MBE o> MDE o MDD o MDA is proposed. Despite the large number of
monographs on this topic, we will use in a sense the “primary” articles [18] and [19].

According to [19], the idea of Model-Driven Engineering (MDE) originated
from software engineering (SWE)... MDE evolved when the paradigm (of
programming) changed from object-oriented, where everything is an object, to
model-oriented, where everything is a model. The object-oriented paradigm is about
classes and objects, and the main relation are instantiation (an object is an instance of
a class) and inheritance (a class inherits from another class). MDE is about models,
but it also concerns the relation between the model and the system under study
(which can be a software artifact or a real-world domain), metamodels, and model
transformations. Similar to the object-oriented paradigm, MDE can be characterized

by two main relations, namely representation (a model represents a software artifact



or a real-world domain) and confirmation (a model confirms to a metamodel). In
general, MDE is a branch of systems engineering in which the process relies heavily
on the use of models and modeling. Modeling is viewed as the disciplined and
rational production of models.

Fig. 1 shows the Metamodel of the Favre Megamodel (excerpt) as a UML class
diagram. The diagram defines the most abstract discourse (domain) concept in the
MDE, the System. The (incomplete) classification of systems, shown in Fig. 1a,
distinguishes between physical systems (PhysicalSystem), digital systems
(DigitalSystem), and abstract systems (AbstractSystem). A PhysicalSystem
represents things from reality, such as a “travel agency”. An AbstractSystem is an
abstraction in the human mind that can be processed by the human brain, such as
concepts and their relations from the biological domain. Finally, a DigitalSystem is a
digital representation that can be processed by computers, such as an XML document

with a representation of biological classes and their properties in OWL format.
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(a) Basic classification of systems (b) Basic relations among systems

Fig. 1. Megamodel: classification of systems according to [18]; a) Basic
classification of systems according to [30; Fig. 1]

In our work, we have been using the concepts of Abstract, Digital and Physical
Systems (AbstractSystem, DigitalSystem, PhysicalSystem) from [18], [19] for quite
some time as a specialization that we need. Namely, in the part of reality or actuality
that interests us, a system is usually given, which we call the “system under study”
(SUS) or “spatial system under study” (SpaSUS) or simply ‘“spatial system”
(SpaSys). In the field of computer science, a SpaSys is often denoted as SUS (System



Under Study). We are interested in a special class of SUS or SpaSys information
models, which is called Spatial Information Systems (SplS). Among SplS, we
research, design and create instances of the EA, AtlS, CIS and GIS classes.

In recent years, we have had to introduce into consideration two more classes
of SplS, which are called Systemic EA (SEA) and Atlas GIS (AGIS). The reasons for
the emergence of these classes of SplIS are different, although their instances may
have much in common. The concept of SEA is used to denote the “probable” results
of the evolution of “classic” atlas systems (AtS). The classic AtS is called the union
of (classic) EA and AtIS: AtS = EAUALIS. The AGIS class arose as a result of the
development of the concept of a modern registration system of immovable cultural
heritage (CH) [20]. According to this concept, in simple terms, the modern register of
immovable CH cannot be simply a Register, but should be an Atlas GIS (AGIS) of
Cultural Heritage - AGIS-CH. At the same time, AGIS-CH should be a hierarchically
organized multi-strata system, in which the systems of each stratum (components)
should model the corresponding part of reality/actuality.

In this article, the Framework approach is inseparable from the domain and its
model X to which it is applied. Assigning values to the variable X is allowing to
specialize the Framework approach. One such (published) specialization is the
AtlasSF Framework approach [9], which we use to handle AtS. Using the results of
[21; Fig. 3], Fig. 2 is obtained, which is called the scheme of usage of Atlas
Geoinformation Systems and Models (AGIS and AGIM). At the same time, the usage
of AGIS and AGIM is a minor limitation, since the latter can be used to represent
almost all currently known SplS.

The names of Fig. 2 may vary depending on the context. Here it is given by the
AGIS and AGIM systems used to model the reality represented by SUS. We have
used the notation “SUS of LargeTer” — SUS of the Large Territory (LT). The SUS, in
turn, are represented by the so-called Spatial Systems (Spa-systems) and/or Geo-
systems. They belong to the so-called Abstract (virtual) world, Abstract-physical

world and/or Physical world. AGIS includes all classic AtS, as well as non-classic



AtS needed in practice today. Geo-systems from Fig. 2 conform to Physical Systems
(PhysicalSystem) from Fig. 1a, and Spa-systems from Fig. 2 are shown in two parts:
the first of the two is from the Abstract (virtual) world, the second of the two is from
the Abstract-physical world. The part of the Spa-system from the Abstract (virtual)
world in Fig. 1a corresponds to the AbstractSystem in Fig. 2, and the Part of the Spa-
system from the Abstract-physical world in 2a conforms to the DigitalSystem in Fig.
3.
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(subjects) sense Part of reality (geo-system), Metamodel of SUS
AGISb=AGIS in broader modeled by AGISn Model of SUS
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Fig. 2. Scheme of usage of AGIS and AGIM

Of course, Geo-systems are also Spa-systems, but we show them separately in
order to be able to distinguish physical geography and its achievements. For example,
in Fig. 2, the relations of the Operational and Application Strata of model (AGIS) are
meant primarily with the Geo-systems of the Physical World. An example of such a
"geo-system" is relief. At the end of the section, we give their definition from [21]: A
Geographic (spatial) system (Geo-system (Spa-system)) is defined as an ordered pair

(A, R), where A is a set of things, among which there are geographical (spatial), and



R is a set of relations between the elements of the set A, which form a unity or

organic whole.

Interpretations of the Framework Approach (in domain and context)

In the domain and context of NGDI/.../NSII, the term “approach” is
understood in three senses: 1) as a strategy for using GIS&T in the management of
(large) territories (LT) of Ukraine; 2) as a generalization of the methodology for
expanding SplS, which include NGDI and NSII; 3) as a certain general (y-) method
for studying complex spatial phenomena and designing their information models
(SpIS) using Conceptual Frameworks of “subject X and Frameworks Solutions of
“subjects XY”, where X can take the values of both NGDI, NSII, and other rather
arbitrary AtS. Another change in subject X depends on changes in values of Y, which
denote belonging to a stratum. That is, XY are used to denote different values of
subject X, which may depend on the values of stratum Y.

To present our understanding of the “approach” helps Fig. 2, which is often
called the “research scheme”, dependent on the Subject of research (domain) of SUS.
To describe it, it is enough to explain the meaning of the relations between entities
shown by the three-dimensional arrows: 1) “Relations” dimension, 2) “Subjects”
dimension, 3) Model of SUS, 4) Metamodel of SUS. The description of the relations
follows the description of the entities.

Relation 2) “Subjects” dimension is the easiest to explain, so let’s start with it.
This arrow indicates the study of subjects, which is carried out by transforming the
representations of subjects at each stratum. At the lowest stratum, subjects are entities
of the Physical World and, in particular, the Geo-system. The transformation of
subject representations is carried out “left-to-right” - according to the Datalogic-
Infologic-Usage process. The simplest example is the transformation of electronic
map artifacts from the Operational Stratum. At the beginning of the transformation,
we have input data for building a map, which are usually obtained from the “SUS of

LargeTer” and, more specifically, from the Geo-system of the Physical World. As in



[21], we recommend starting with the transformational cartography to be used in this
work from the monograph [22].

Relation 3) Model of SUS shows the modeling relations of “SUS of LargeTer”
- AGIS (6 relations shown by “usual” arrows and a volumetric green arrow “Model
of SUS”). They take into account the relations 1) “Relations” dimension, which are
not the most obvious. Unlike the rather obvious relation 2) “Subjects” dimension, it
states that there are two types of relations between the elements of the strata. The first
type is called “epistemological” relations, indicated by “bottom-up” arrows. The
second 1is called “reductive” relations, indicated by “top-down” arrows. “SUS of
LargeTer” should be modeled by a hierarchical SpIS, the class of which in this case is
indicated by AGIS. The question mark next to AGIS means that there may be options
primarily from the set of “two-dimensional” AGIS in the broader sense (AGISD).
Further generalization is allowing even to state the possibility of using other two-
dimensional models.

Relation 4) in Fig. 3 is the relation between the “SUS Metamodel” and “SUS
of LargeTer” or, in other words, between AGIM and SUS LT. In this case, AGIM
should be a model of SUS LT and be modeled by AGIM. That is, AGIM should be a
metamodel of SUS LT. When using AGIM, the studied system (SUS LT), the
modeling system (AGIS) and its models (AGIM) are understood as hierarchical,
multi-strata and necessarily interconnected by a modeling relation. Each stratum of
AGIM/AGIM can be processed separately, even by a separate group of researchers,
but so that the per-strata results can be (iteratively) integrated into the final
hierarchical system. In addition to the green research subjects “SUS of LargeTer”,
AGIS and AGIM, Fig. 3 also shows other elements. Most of them are present in the
[21; Fig. 3] and described in the cited article.

When creating modern complex Atlas and Geolnformation Systems (AtS, GIS,
AGIS, AGIM, etc.), it is necessary to use many different information constructs:
approaches, methodologies, methods, techniques, technologies and tools. An example

of such a system is the Atlas Geolnformation System (AGIS) of cultural heritage



(AGIS-CH). The conception of AGIS-CH and its model AGIM-CH is described in
the monograph [20]. It is decisive for the initial understanding of AGIS and AGIM.
Further, we use our vision of the majority of all the mentioned information constructs
and their basic relations sufficient for the article. SUS LT, AGIS and AGIM are used,

where necessary, as examples.

Hambrick and Fredrickson's strategic diamond

This subsection significantly uses of the article [23] and its implications, some
of which are referenced in [24]. Given the topic of this article, we highlight three
important theses.

First, even title of the article [23] - Are you sure you have a strategy? - makes
us not take the term “strategy™ lightly, but rather think about its real meaning. It must
be said that the term is very popular and most often does not correspond to the
concept and subject to which it is applied. Hambrick and Fredrickson give the
following examples of strategy formulations, taken from actual documents and
announcements of several companies: 1) "Our strategy is to be a low-cost supplier";
2) "We adhere to a global strategy™; 3) "The company's strategy is to integrate a
number of regional acquisitions"; 4) "Our strategy is to provide unsurpassed customer
service™; 5) "Our strategic goal is always to be first"; 6) "Our strategy is to move
from defense to industrial applications.”

What do these grand statements have in common? Only that none of them is a
strategy. They are strategic threads, simply elements of strategies. But they are no
more a strategy than Dell Computer’s strategy, which can be summarized as direct
sales to customers, or Hannibal’s strategy of using elephants to cross the Alps. And
their use reflects an increasingly common syndrome - the pervasive fragmentation of
strategy.

Second, the authors [23] essentially propose a model of the so-called “strategy
rhomb” for the “managerial” description of strategy. It (the model) is already present
in an excerpt from the Executive Overview: “...Strategy has become a common term

used to denote what someone wants. Managers now talk about their “service



strategy,” their “branding strategy,” their “acquisition strategy,” or whatever other
strategy they have in mind at a given moment. But strategists — whether they are
CEOs of well-known firms, division presidents, or entrepreneurs — must have a
strategy, an integrated, comprehensive concept of how the business will achieve its
goals. If a business is to have a single, unified strategy, then it must have parts. What
are these parts? We present a framework for strategy development, arguing that
strategy consists of five parts, answering five questions — arenas: where will we be
active? products: what will we deliver? differentiators: how will we win in the
market? staging: what will be our speed and sequence of moves? economic logic:
how will we get the return? The article develops and illustrates these areas of choice,
emphasizing how important it is that they form a single whole.

One of the options for a graphic representation of the strategic diamond is
shown in Fig. 3. Starting from the top corner of the diamond and moving clockwise,
we have the following key elements: arenas, products, differentiators, staging, and, in
the middle, economic logic. To obtain an effective strategy, it is important to consider
each of the five elements of the given strategic diamond model, since they are all
interconnected and reinforce each other. More detailed explanations:

1. Arenas: What do we plan to achieve? What is the nature of our products,
services, sales channels, and market segments? What geographic areas do we plan to
expand into? What technologies will we use?

2. Products (Vehicles): What will we deliver? Will we create strategic
alliances? Development? Licensing?

3. Differentiators: What sets us apart from our competitors? Is it image, price,
product reliability, and how quickly we get our product to market? How do we win the
market?

4. Staging: How will we promote our product or position it? How fast will we

move? In what order will we move forward?



5. Economic logic: How will we recover costs (earn profits)? Will this be
achieved by reducing costs to capture value? Providing premium services at a

premium price?
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Fig. 3. Strategic diamond model

Third. It is needed to pay attention to the already existing software
implementations of the strategic diamond model. So, it is easy to get your own
strategic diamond using the Miro visual collaboration platform, which is an ideal
canvas for creating and sharing an integrated strategy model. The company offers to
use the strategic diamond template.

Although the five elements make up the strategic diamond, a good strategy is
more than just choices on five fronts. It is an integrated, mutually reinforcing set of
options that form a coherent whole.

The example below illustrates how Tesla's strategic approach, viewed through

the diamond framework, played a key role in its success:

Arenas Tesla's Main arena is the electric vehicle market. The company

specializes in the design, manufacture, and sale of electric vehicles. Tesla's arena also




extends to energy storage solutions, solar panels, and the development of autonomous
driving technologies. In the big picture, its arena revolves around renewable energy

infrastructure.

Tesla's products include a line of electric vehicles, including sedans (Model S,
Model 3), SUVs (Model X, Model Y), and the upcoming Cybertruck. These vehicles
feature advanced technology, high-performance capabilities, and long-range electric
batteries that set them apart from traditional internal combustion engine vehicles and

other electric vehicles.

Differentiators Tesla's key differentiators are its technological innovation,
brand image, and focus on sustainability. The company has established itself as a
pioneer in electric vehicle technology with advanced battery systems, energy
efficiency, and autonomous driving features. Tesla's brand image is associated with
luxury, innovation, and environmental awareness, which attracts consumers looking

for environmentally friendly transportation options.

Staging Tesla initially focused on producing high-end electric vehicles to
attract early buyers and demonstrate viability. As it gained recognition and improved
manufacturing capabilities, it expanded its offerings to include more affordable
models aimed at a global consumer base. Tesla has also accelerated its development
of autonomous driving technology, gradually introducing advanced features via over-

the-air software updates.

Tesla's economic logic is centered around achieving economies of scale,
reducing costs, and creating a sustainable business model. The company plans to
increase production volumes to lower costs and make electric vehicles more
affordable for the mass market. It also seeks vertical integration, producing key

components in-house to reduce costs and capture value throughout the supply chain.

Interpretation of the approach as a strategy in the domain and context of
NGDI/...NSII

The interpretation of the approach as a strategy follows from the results of the

article [11], called “Towards strategy of geoinformation systems and technologies




using for territory management”. Both there and here the clarification “large
territory” (LT) is used, one of the meanings of which is the territory of Ukraine. The
cited article presented Figures 2 and 4, from which Fig. 5 follows. We caution that
we are not talking about direct conclusions, since in the cited article the subject of the
study was limited to the GIS&T domain, although the NGDI.../NSII domain
obviously belongs to it. Since no direct evidence is provided for this, we note with
this caveat that Fig. 5: 1) graphically clarifies the theses “Framework approaches in
territory management strategy” and the corresponding reportl!, 2) shows that the
(framework) approach is a hierarchical concept dependent on the methodology; 3)
“epistemologically” harmonizes the above-mentioned information constructions. In
the context of the article, we can formulate the strategy as “Using the Framework
Approach for the Research and Design of Complex SplS such as NGDI, NSDI,
NSpAI and NSII”. Our “AtlasSF Framework Approach” [9] is a specialization of the
Framework Approach.

At the “Infrastructure Echelon (NSDI)” we added the Environment to the
Methodology (see Fig. 4 on the right). In this case, the Environment corresponds to
the definition from [25], and by Methodology we can understand as: 1) the
Methodology of Models Based Systems Engineering (MBSE, [25]) or 2) the
methodology we create, which would correspond to our approach and would take the
meaning of one of the extension methodics: Atlas Extension (AtEx), Geolnformation
Extension (GIE), or Combined Extension. We showed the processes of
methodologies as an alternative to the Methodics — Processes from [25].
Epistemologically below are Method/Practice/Technology. Technology is shown

higher than the components Means/Tools, because it is higher (better) organized.

1V International Scientific and Practical Conference "Formation of Sustainable Land Use: Problems and Prospects", Kyiv, Dec
19, 2024. Report "Towars strategy of geographic information systems and technologies using for territory management". In fact, the
report "Harmonization Practices (SII) of Ukraine with INSPIRE taking into account the lessons of the DRDSI (Danube Reference
Data and Services Infrastructure) pilots" was held



Actuality, presented by SpaSys and
modeled by AGIS-LT, AGIS-CH, etc.

Notations: J . Statesman/

Spasys AGIS-LT seepis

2-nd queue

Target register

2-nd phase of 1-st
queue

nfrastructure Interaction with | [Management
chelon external INSPIRE/CIDOC/... AGIS-IT
1-st phase 1-st queu

nfrastructure - adminServices
. Target register )
SpaSys — Spatial chelon (NSDI‘ [ Target register | delivery

System @ \ @ @ Manager/
Architect

Preliminary account

[11]

INSPIRE/CIDOC/IGF... P&P imi 0

. reliminar ... \ D L.
—Eurdo p;ojectsf ‘ apccount v Appllcatlons‘ AtISZ Methodics
standards 5

S
LT (LT) - Large jvE / ﬂ j_t ﬁ r
Territories Operational &P ot | oo b ublic | | i atlases (pa- Method/
NSDI - National echelon — | register ]| per® digital) Practice
Spatial Data t | ‘ ‘ TetBrrlol gy
Infrastructure : o
Operationa Object systems & Territorial systems

PﬁtP (P&P) —& echelon external data (P&P claims) & data (P&P claims) End Use/r
Phenomena Means
Processes, studied Tools

Fig. 4. Corrected figure [11; Fig. 2, 4]

The term “Practice” denotes a concept that in the “epistemological” hierarchy
(hierarchy of knowledge) is on the same level as the concepts “Method” and
“Technology”, as shown in Fig. 4. To interpret the concepts, a special class of the so-
called Atlas Geolnformation Systems (AGIS) of Large Territories (LT, AGIS LT) is
used as an example, where LT can be a country or a “managed” region. AGIS is a
hierarchical integrated system of spatial information systems (SplS), where at the
lower level of the hierarchy there are usually Electronic Atlases (EA), and SplS of
higher levels are certain generalizations of EA, including Atlas Information Systems
(AtlS), GIS, or Geolnformation Platforms (GIP). The term "certain™ here means that
the generalization is carried out using such well-known in computer science relations
as "classification" or "conformity." For less formalized relations, the term
"metasystemicity" is used.

The red arrow and the entry “Strategy/Approach” indicate the “External

Infrastructure Echelon”. In this echelon, three artifacts from AGIS-LT are shown: 1)



the rectangle “Interaction with INSPIRE/CIDOC/...”, 2) the rectangle “AGIS-LT
management”, and 3) a two-sided volumetric arrow with the IGIF caption. The
meaning of the rectangle “Interaction with INSPIRE/CIDOC/...” is described in
several our works. Of these, only the results of the article on the harmonization with
INSPIRE of the so-called Spatial Information Infrastructure (SIl) of Ukraine [17]
were used.

To explain the current meaning of the rectangle “AGIS-LT management” in
this article, we will use the relation of one or more artifacts of the “something” group
with IGIF. The term “something” is used here to denote artifacts corresponding to
IGIF. To provide an interpretation of the term “something”, we will consider the
available information about IGIF. The first such useful information is obtained from
the presentation [26], where is Fig. 5. There, IGIF (Integrated Geospatial Information
Framework) and its components are shown on the left, and (N)SDI ((National)

Spatial Data Infrastructure) and its components are shown on the right.
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Fig. 5. The relation between IGIF and NSDI according to [26]
Let's remind that Model-Based Engineering (MBE) is defined as: “An

approach to engineering that uses models as an integral part of the technical basis
(baseline), which includes requirements, analysis, design, implementation and
verification of capabilities, system and/or product throughout its life cycle

(acquisition)” [25]. We note that all the most advanced models of the product/system



life cycle necessarily include the phases of research, development and support. MBE
states that at each of these phases there should be corresponding models of the SUS.

The MBSE (Model-Based Systems Engineering) Methodology is defined
through a process, method and tool (technology) [25] as follows:

eProcess — A logical sequence of tasks that are performed to achieve a specific
goal. A process defines “WHAT” must be done without specification/concretization
“HOW?” each task must be performed.

eMethod — Consists of techniques/ways/means of accomplishing a task, the
“HOW?” of each task. The terms “method”, “technique/way/means”, “practice” and
“procedure” can be used interchangeably in this context.

eTool — A instrument used in a particular method that can improve the
effectiveness of a task. Thus, methods help bridge the gap between process and tools.
The purpose of a tool should be to facilitate the execution of the “HOW™.

e Methodology — Defined as a set/collection of related processes, methods, and
tools.

There are relations between the components of the definition, which are also
important elements of the methodology. Fig. 6 and Fig. 7 help to understand them.

There are close, supportive relations between the components of PMTE
(Process, Methods, Tools, Environment) according to the PMTE paradigm, shown
vertically in the middle of Fig. 6. These components of PMTE must be consistent
with each other and must be well integrated and balanced to achieve the greatest
benefit from good systems engineering practices. The process is performed using
methods appropriate for each step of the process. In other words, a specific process
must be supported by specific methods. In turn, each method may be supported by

one or more tools. A tool must be supported in a specific environment.
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Let us recall some useful definitions from [25].

A process is a logical sequence of tasks that are performed to achieve a specific
goal. A process defines “WHAT” must be done without specifying “HOW” each task
must be performed. The process structure provides multiple levels of aggregation to
allow analysis and definition at different levels of detail to support different decision-
making needs. The overall process structure contains phases that are composed of
tasks, and tasks are composed of multiple steps. Other decompositions and levels of
aggregation are possible.

A method consists of the techniques for performing a task, the “HOW” of each
task. (Although a method is usually considered a process, for the purposes of this
definition we will consider processes and methods to be separate and distinct.)

Methods usually involve a degree of discipline and order. However, methods can be



performed in an undisciplined manner, even though good methods generally improve
the structure and efficiency of the task.

Systems engineering (SE) methods deal with ideas. These ideas relate to
functions, requirements, architecture, and verification, among others. Methods have
the following attributes: (a) Thinking patterns/processes (b) Knowledge base (c)
Rules and heuristics (d) Structure and order (e) Notation. All SE methods consist of
one or more of the following basic methods: (a) Observation (b) Analysis (c)
Synthesis (d) Conceptualization (e) Characterization (f) Optimization (Q)
Documentation (h) Communication. There are two main categories of SE methods:
Management and Engineering, each of which is divided into subcategories.

Means (instrument, tool, way) is a tool that, when applied to a specific method,
can increase the effectiveness of a task. Of course, improper application of a means
(tool) is unlikely to increase effectiveness. Most tools in the context of systems
engineering are computer and/or software. The purpose of the tool should be to
facilitate the execution of the "HOW".

The environment consists of the surroundings, external objects, conditions or
factors that influence the actions of an object, an individual or a group. These
conditions can be social, cultural, personal, physical, organizational or functional.
The purpose of the project environment should be to integrate and support the use of
the tools and methods used in the project.

There seems to be nothing new in the above definition of the MBSE
methodology, since any methodology is always defined as a set/collection of
“connected” methods. The presence of tools “connected” to the methods is always
(implicitly) implied. Therefore, it is important to start from the “core” of the left part
of Fig. 7 — appropriate “connected” processes. This is very fundamental for us,
because in practice we have long used the dualism “product-process” in the context
of system patterns and/or corresponding system methods. Let us recall that we started
with the definition “a set of homogeneous methods is called an approach”. Then we

introduced the concept of heterogeneity and indicated that a methodology is a kind of



specialization of an approach. However, here we will not pay attention to the
conditions under which an approach becomes a methodology. We pay attention not to

the differences, but to the similarities of the approach and methodology.

Conformities between the strategic diamond and the Solutions framework

Recall that the Framework Solutions model was defined by the petrad of the
Presentations, Products, Processes, Services, and Basics packages [4], and the
strategic diamond was defined by the Arena, Products (transport), Differences,
Staging, and Economic Logic elements [23]. Let us consider two groups of
conformities between packages and elements of two constructs: direct and indirect.
The Products package and the Products element and the Processes package and the
Staging element are in direct conformity. Here we used the obvious fact that Staging
Is an element of the corresponding process: development, creation, support, etc. All
other constructs are in “indirect” relations.

First, let's consider the Differentiators element. To build a correspondence to it
in the SoFr, it is possible to use the “accentuation” function. It was applied in the
article [7], where accentuation was used to highlight the desired cartography
paradigm. It should be noted that the Differentiators element in the strategic diamond
does not seem obvious to us, since, for example, “advantage over a competitor” is a
rather controversial issue that does not always make sense and sometimes cannot be
achieved. However, if we adhere to the strategic diamond model, then there must be
something in this corner. Our proposal is “accentuation”.

The Economic Logic element in the SoFr model can be formed in the Basics
package, because it is fundamental in business. In addition to the obvious needs of a
specific business, there are also the needs of a group of businesses. An example is the
use or non-use of NGDI/NSDI. In this case, the Economic Logic will have to be
“derived” from the rather dubious advantages of using the National Infrastructure.
Especially considering that in NGDI the advantage is given to state organizations. For
private organizations, there are only problems that outweigh the advantages.

However, at the beginning of the millennium, we proposed to build NSDI using a



bottom-up approach, “embedding” NSDI elements into the architecture of geo-
enterprises. For this, even the GeoSFO tool was proposed for inclusion in the geo-
enterprise portal. This was supposed to be beneficial for geo-enterprises and they
could use the portal for business development, since the solution was open.

Finally, the Arena element corresponds to the SoFr domains, about which we
can currently only say that there are y-, p-, a- domains that correspond to ySoFr,
BSoFr, aSoFr, which requires a separate article. In addition to the integral Arena
element, we will separately note that both in the strategic diamond and in SoFr there
are relations (interrelations) between elements and packages. In SoFr, relations
between packages and/or package elements are determined by such mechanisms as
“dualism” and “triad”. Thus, the dualisms products-processes, bases(products)-
products and bases(processes)-processes are very often used. The listed dualisms
form the main SoFr triad Products-Processes-Bases. At the same time, ySoFr is the
basis of the y-method.

What has been said in this subsection is enough not to consider the statement
about the conformity of the strategy outlined in the strategic diamond model and the
strategy outlined in the Framework Solutions model, and therefore about its

conformity with the Framework approach, as unfounded.

Conclusions

One of the three currently available interpretations of the Framework Approach
is briefly described — as a strategy for researching and designing complex SplS such
as the NGDI and its generalizations, which include the NSII. This solves the problem
of the lack of a strategy in the implementation of the NGDI Law.

The Framework approach is also proposed to be used to solve the so-called
product, process, and expertise problems relevant today (as of the end of 2024) in the
NGDI project, which is currently being implemented in Ukraine.

In general, it is shown that constructiveness in strategy can be achieved in three
ways using: 1) the strategic diamond model, 2) the y-method of the Framework

Approach, and 3) model-based (systems) engineering (MBE or MBSE).



References

1. Dyshlyk, O., Chabaniuk, V. (2025). Pro praktyku harmonizatsii IPl Ukrainy
z INSPIRE [Text]. In Suchasni dosiahnennia heodezychnoi nauky ta vyrobnytstva.
Zbirnyk naukovykh prats Zakhidnoho heodezychnoho tovarystva UTGK (Vol. | (49),
12 p. In print. Lviv: Vydavnytstvo Lvivskoi politekhniky.

2. TZNIGD. (2022). Stvorennia Natsionalnoho Geoportalu NIGD. Tekhnichne
zavdannia [Elektronnyi resurs]. Derzhavna sluzhba Ukrainy z pytan heodezii,
kartohrafii ta kadastru. Available at: https://bit.ly/3QiGNIH.

3. Alexander, C. (1979). The timeless way of building [Text]. New York, NY:
Oxford University Press.

4. Chabaniuk, V. (2018). Relatsiina kartohrafiia: Teoriia ta praktyka [Text].
Kyiv: Instytut heohrafii NAN Ukrainy.

5. Chabaniuk, V., & Dyshlyk, O. (2024). Onovlennia Kontseptualnoho
Karkasa Atlasnykh System [Text]. Zemleustrii, kadastr i monitorynh zemel, (2), 33.

6. Chabaniuk, V., & Dyshlyk, O. (2024). Formalizatsiia Kontseptualnoho
Karkasa Prostorovykh System [Text]. Zemleustrii, kadastr i monitorynh zemel, (3),
35.

7. Chabaniuk, V. (2021). Atlas Solutions Framework as a method of the
renewed Model-cognitive conception of cartography [Text]. Ukrainian Geographic
Journal, (3), 31-40.

8. McKenney, M., & Schneider, M. (2016). Map Framework. A Formal Model
of Maps as a Fundamental Data Type in Information Systems [Text]. Springer.

9. Chabaniuk, V. (2024). Karkas Atlasnykh Rishen AtlasSF yak pidkhid,
metod i zasib stvorennia Atlasnykh i Geolnformatsiinykh System [Text]. In IV
Mizhnar. nauk.-prakt. konf., Pereiaslav, 19-20 ver. 2024 r. (pp. 177-181). Pereiaslav
(Kyiv. obl.).

10. Chabaniuk, V., & Dyshlyk, O. (2021). Natsionalna Infrastruktura
Prostorovykh Danikh (NIPD) Ukrainy: Yakymy ye vyii aktualna, zdiisnenna i



odnotsasno "pravylnna” modeli? [Text]. Zemleustrii, kadastr i monitorynh zemel, (3),
104-123.

11. Chabaniuk, V., & Dyshlyk, O. (2023). Do pytannia stratehii vykorystannia
heoinformatsiinykh system i tekhnolohii dlia upravlinnia terytoriieiu [Text].
Zemleustrii, kadastr i monitorynh zemel, (3), 110-130.

12. Fernandez, J., & Hernandez, C. (2019). Practical Model-Based Systems
Engineering [Text]. Artech House.

13. Holt, J. (2023). Systems Engineering Demystified: Apply modern, model-
based systems engineering techniques to build complex systems [Text]. Packt
Publishing.

14. Falkenberg, E.D., & Lindgreen, P. (Eds.). (1989). Information System
Concepts: An In-depth Analysis [Text]. Amsterdam: North-Holland.

15. Bjerner, D. (2006). Software Engineering 3 — Domains, Requirements, and
Software Design (Texts in Theoretical Computer Science An EATCS Series) [Text].
Springer. ISBN 978-3-540-21151-8.

16. Evans, E. (2015). Domain-Driven Design Reference. Definitions and
Pattern Summaries [Text]. Domain Language, Inc.

17. Chabaniuk, V., & Dyshlyk, O. (2024). Stratehiia Harmonizatsii
Infrastruktury Prostorovoi Informatsii Ukrainy z INSPIRE. Systemnyi Pidkhid
[Text]. Zemleustrii, kadastr i monitorynh zemel, (1), 155-174.

18. Favre, J. (2006). Megamodelling and Etymology. A Story of Words: from
MED to MDE via MODEL in Five Millenniums [Text]. Dagstuhl Seminar
Proceedings 05161.

19. Gasevi¢, D., Kaviani, N., & Hatala, M. (2007). On Metamodeling in
Megamodels [Text]. MoDELS 2007, LNCS 4735. Springer.

20. Rudenko, L.G. (Ed.). (2018). Kulturna spadshchyna v Atlasnii
heoinformatsiinii systemi staloho rozvytku Ukrainy [Text]. Kyiv: Instytut heohrafii
NAN Ukrainy.



21. Chabaniuk, V., & Rudenko, L. (2019). Relational geospatial technologies:
background theory, practical example and needs in education [Text]. Springer.\

22. Cauvin, C., Escobar, F., & Serradj, A. (2010). Thematic Cartography.
Volume 1: Thematic Cartography and Transformations [Text]. ISTE-Wiley.

23. Hambrick, D., & Fredrickson, J. (2001). Are you sure you have a strategy?
[Text]. Academy of Management Executive, 15(4), 48-59.

24. Poniattia «stratehichnyi romb» [Elektronnyi resurs]. Available at:
https://strategicmanagementinsight.com/tools/hambrick-fredericksons-strategy-
diamond/.

25. Martin, J. (1996). Systems Engineering Guidebook [Text]. ACRCPress.

26. Scott, G. (2019). The IGIF: Improving and strengthening NSDIs and
geospatial information management capacities Integrated Geospatial Information
Framework: First International Workshop on Operationalizing the Integrated
Geospatial Information Framework, 9-11 September 2019 [Text]. Celso Furtado
Conference Room, ECLAC, Santiago, Chile.

O. Jlunutuk, B. Yab6aniok

KAPKACHUM MIAXIJ SIK CTPATEIISI JOCJHLKEHHSI 1
IMPOEKTYBAHHSI CKJAJHUX MNPOCTOPOBHUX IH®OPMAIIMHUX
CHUCTEM (HA ITPUKJIAJII HITJ)

Posrnsmaerbest Ha3Banuit KapkacHUM mijaxia A0 AOCTIKEHHS 1 TPOEKTYBAHHS
cknagHux npoctopoBux iHpopmaniiHux cucteMm (IIplC). Ilpukmanom takoi [pIC €
Hamionansna Iudpactpykrypa ['eompoctopoBux [Hanux (HI['J) VYkpainu y
pPO3yMiHHI, 3aJ0OKyMEHTOBaHOMY Ha KiHens 2024 p. y 3akoHi YkpaiHu 1 y
TexniyHOMYy 3aBJaHHI Ha reomnopTan. Yepe3 OaraTo3HayHICTh TEPMIHY MiAXiA
JIOIUTBHO PO3TJISIAATH 3 TPhOX TOYOK 30py (iHTepmperaiiii). Y maHiii poboTi yBara
OpUAUIeHA OJIHIA 3 TPHOX TaKUX TOYOK 30py — MIJXiA sK cTparerisa. Jlana crpareris,
gk 1 cam KapkacHuii miaxiJ, Ha3UBalOThCSI KOHCTPYKTUBHUMU, TOMY 1110 0a3yrOThCs
Ha Tak 3BaHux Konnenrtyansnomy Kapkaci 1 Kapkaci Pimens (KaPi) IIpIC. Ha nymky

aBTOPIB 3alPONOHOBAHA CTPATETIsl JO3BOJUTH BUPIIIUTH HAUTOJIOBHIIITY HAa ChOTOJIHI



npobnemy HIT'Jl — dakTtuuny BincyTHICTH cTpaTerii. Kpim Toro, kapkacHui miaxina
JIOTIOMOJKE y BUPIIIEHHI TPhOX HAWOUIBIIUX Ha choroaHl mpodiem HITI: npoaykra,
mpoleca 1 eKCnepTusu (KOHTPOITIO SKOCT1).

Y nomenax HII'JI 1 HIIII (Hamionansnoi Iadpactpykrypu IIpoctopoBoi
[adopmarii) 1 y iX KOHTEKCTaX HABaXJIMBIIIUMU € TPU TOUYKHU 30py (iHTeprpeTarrii)
Ha KapxacHuii miaxia: 1) sk KOHKpPETHOT KOHCTPYKTUBHOI CTpaTerii BUKOPUCTAHHS
reoiHpopMmaniitaux cuctem 1 TexHonorid (['ICiT) nns ynpaBiiHHS TEpPUTOPIEIO
VYkpainnm; 2) sk y3araapHeHHS MeTonosorii moBomkeHHs 3 [IpIC takumu sk HIT/T 1
HIIIIL; 3) sik y-meton, ocHoBOwo sikoro € yKaPi, ne y 3HauuTh 3arajibHUiA, 1 SKH
«mpamtoe» Ha piBHi (ctpari) IGIM (Integrated Geospatial Information Framework)
st Ykpainu. OOMexXeHHsI CTaTTl J03BOJISIOThH JACTAIbHINIE 3YMUHUTUCS TIIBKU Ha
po3IIIsLIl Iepioi inTepnpeTarii. pyra 1 Tpets iHTepnperaltii e GopMyITIOI0ThCS
JUISL 3arajlbHOTO PO3YMIHHS 1 3 OYIKYBaHHSIM JOCTAaTHOCTI ISl YCBIJIOMJIEHOTO
rianyBaHHs npoekra HIT'/L.

Opniero 3 koHkperusanii KapkacHoro mijnxony € Tak 3BaHuil «KapkacHwii
miaxig AtlasSF». Bin e y3aranpHeHHIM MeTony 1 3aco0y AtlasSF (Atlas Solutions
Framework), ski paHillie BHKOPHCTOBYBAIMCS i1 CTBOPEHHS (KJIACHYHHUX)
Arnacaux cucreM (AtC). Kapkacuuii miaxia AtlasSF e iepapxiero TpboX oIHOPITHUX
metoxaiB Kapkacie Pimens (KaPi). Bonu Ha3uBaroThcs BiqmoBigHO 3araibHUM (),
Konnenryansaum (B) 1 Ammikamiitnum (o) KaPi 1 00’eqHyroThCs B i€papXiuHy
cuctemy (monenb) KoHuentyanbHum kapkacom npeamera X, ne X, kpim ATC, moxe
npurimatu 3HadyeHHs HIT' /[ yu HITILL

KapkacHuil migxia mpoONOHYEThCSI BUKOPUCTATH JIJISi BUPIIICHHS TOJOBHUX 1
akTyainbHuX HUHI npoOaem npoekty HII'/J[ Hactynmnum umnom. Ilepuia npobiema —
HA3UBAETHCA MPOAYKTOBOI — BHPINIYETHCS TAapMOHI3AILIEI0 MOENI ICHYIUYOi Y
peansHocTi HIII Vikpainu 3 monemmo INSPIRE. I{o6 3pobutu 1e pimieHHs
KOHCTPYKTUBHUM PEKOMEHAYEThCS TMEpeBIpeHe Ha BHpilIeHHI 3anad KynbTypHOi
Cnagmman moHsATTs AtnacHoi I'IC (AI'IC, AI'IC-KC) 1 BimomMux Ha ChOT'OJHI

peanizalii ii yacTHH.



Hpyra npobieMa — Ha3UBAETHCS MPOLECHOI0 — BUPINIYETHCS 3aCTOCYBaHHSIM
Kapkacuoro miaxoay AtlasSF. Konkpernka mojsirae y 3acTocyBaHHI METOJIB Y-, B-, 1
a- KaPi nporo miaxony. Ille moku mo He ctBopenuit meton yKaPi mae Oytu merta-
metronom PBKaPi, mo mpamtoe Ha piBHI (cTpaTi), A0 SKOro (SKOi) BITHOCHUTHCS
npoekuis |GIF na Ykpainy. [Ipoexuist IGIF Bxirouae Hamionansny [ndpactpykTypy
[Tpocroposux Janux (HIIIM) 1 11 migmuoxuny HIT'JL, BKaPi € onoBnennsim Kapkacy
I'eoPimenr GeoSF (GeoSolutions Framework), i aKaPi € morodHoo penakiiero
AtlasSF1.0+.

Tpers mpobnema — rapaHTii SIKOCTI KIIOUYOBUX PIIIEHb — BUPILIYETHCA
3acTocyBaHHAM V-MoJieni po3poOKu, y sIKiM Bamigaris 1 Bepudikailis pillieHb Mae
0Jlpa3y y3roJKyBaTHUCA 3 BUMOIaMH 1 apXiTeKTyporo. KpiM Toro, BUKOpUCTOBYBaHI1
KapKacH € apXiTeKTypHUMH TMaTepHaMHU, K1 MOBUHHI OyTH «TUIIOBUMMY PIIIEHHIMH.
[nakme natepH (kapkac) He MOXe OyTH «TUIIOBUM PIILIEHHSM TUIIOBOI MPOOJIEMI».

Knrwuoei cnosa: AtnacHa I'eolndopwmariitna Cucrema (AI'IC), KapkacHuit

niaxig AtlasSF, HIUI, HITTA, HIITp /1, HIIII, IGIF, INSPIRE.



