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Abstract
This article examines the growing integration of complex combined software products into 

modern industrial, commercial, and technological processes, where digital systems increasingly 
consist of numerous interrelated functional elements originally developed as independent or 
weakly connected components. The article emphasizes the need for fundamentally new ap-
proaches to the design and structuring of technical architectures capable of integrating such 
disparate elements into unified functional systems. Particular attention is devoted to substan-
tiating the necessity of developing compositional and integrative technical solutions as the 
foundational basis for creating advanced combined software products. The study analyzes the 
technological, structural, and organizational prerequisites for such integration, including the in-
creasing complexity of digital infrastructure, the development of multifunctional cyber-physical 
systems, and the growing demand for scalable and interoperable software architectures. It is 
demonstrated that the implementation of compositional integrative technical solutions enhanc-
es system interoperability, improves operational reliability, reduces structural redundancy, and 
enables the creation of scalable platforms for application in smart manufacturing, intelligent 
infrastructure, industrial automation, and other high-technology sectors. The article concludes 
that compositional integrative technical solutions constitute a key technological foundation for 
the development of the next generation of combined software products.
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characteristics and properties of fundamentally new materials and their combinations with 
traditional materials. achievement of smart manufacturing level, presence of composite ma-
terials, particularly carbon – carbon composites. formation of positive perception of new 
products, real-time quality control capabilities at all stages of the production process

Introduction:
The near-complete transition of devel-

oped economies to innovative methods of 
planning and management establishes new 
qualification criteria for the technical solu-
tions being applied. Under such conditions, 
any type of production must progressively 
transform and optimize its technological and 
commercial assets in order to maintain com-
petitiveness and achieve the level of so-called 
smart manufacturing.

At the same time, establishing produc-
tion solely for the sake of production, without 
a well-developed strategic framework – includ-
ing effective informational tools for attract-
ing partners and clients, such as dynamic 
web-based information systems – has limited 
practical value. Within the paradigm of smart 
manufacturing, increasing attention is being 
devoted to this aspect, including the parallel 
development of appropriate software tools and 
methods, as well as the integration of advanced 
visualization technologies, such as three-
dimensional graphics, capable of conveying 
extensive information regarding applied inno-
vative technologies, equipment, and materials.

Taking into account that, for example, 
new patent legislation has been adopted 
and implemented in the United States, it is 
advisable to consider in greater detail the 
inclusion of information about advanced de-
velopments used in marketed products. Such 
developments may be evaluated for compli-
ance with the fundamental criteria of patent-
ability, particularly the criterion of non-obvi-
ousness of the technical solution.

At the same time, from a  commercial 
standpoint, it is essential to preserve all pos-
sible levels of intellectual property protec-
tion, even in cases where full legal protection 
has not yet been established and the product 
is already being introduced to the market.

A  key question arises as to what type of 
information, and in what form, can effective-
ly convey to stakeholders the necessary level 
of understanding to form a positive percep-
tion of a new product and its associated in-
formational context. First and foremost, such 

information includes data on fundamentally 
new materials used in the innovative prod-
uct, as well as their combinations with tradi-
tional materials that are well established in 
the market.

However, disclosure of detailed informa-
tion regarding such materials and their ap-
plications must be approached with appro-
priate caution, as premature disclosure may 
compromise the criterion of novelty and lim-
it the potential for patent protection of the 
product or its components.

Figure 1. Example of a compositional 
integrated technical solution incorporating 

combined software products integrated 
with comprehensive system-level inventions 
in the field of environmentally friendly and 

fully automated dairy production

A  significant role in ensuring the re-
quired technical performance and consumer 
properties of modern products is played by 
the use of composite materials, particularly 
carbon-carbon composites. These innova-
tive materials are typically integrated with 
advanced manufacturing technologies, and 
within the framework of smart manufactur-
ing, one of the most valuable features is the 
ability to perform real-time quality control at 
all stages of the production process.

Finally, the manner in which infor-
mation is presented – including on web 
platforms – is increasingly influenced by 
evolving consumer standards, as well as by 
emerging environmental requirements and 
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their perception across different segments 
of the global market.

Presence of Fundamentally 
New Materials

Fundamentally new materials today may 
exist in a wide variety of forms and serve di-
verse functions, and can be applied in inno-
vative products for multiple technical and 
operational reasons.

One of the most significant aspects in the 
search for and utilization of such advanced 
structural materials is the requirement to 
manufacture components and elements of 
new products using technologically advanced 
equipment with digital numerical control.

Within this equipment, there is substantial 
potential for the application of new structur-
al and tool materials and alloys, particularly 
cutting materials characterized by increased 
hardness and durability. In recent years, metal-
ceramic materials and their various modifica-
tions have gained particular prominence in 
this field. The use of such materials signifi-
cantly enhances the reliability and precision of 
metal-cutting tools, as well as the overall pro-
ductivity of manufacturing equipment. With 
the emergence of 3D printing technologies 
for structural materials, there is an increasing 
demand for a wide range of polymer materi-
als and their ceramic equivalents. The vari-
ability in this area is extensive, encompassing 
a broad spectrum of end products that differ 
substantially in their technical characteristics, 
including mass and weight parameters, as 
well as their practical fields of application. As 
is known from patent law, the mere replace-
ment of a previously used structural material 
with a new, or even fundamentally new, mate-
rial does not in itself constitute an invention. 
At the same time, such a  substitution is not 
always feasible without additional technical 
solutions. A complete replacement typically 
requires supplementary design, circuit-level, 
and component-level modifications.

As a rule, it is precisely the combination 
of material substitution with corresponding 
changes in product properties and perfor-
mance characteristics that leads to the for-
mation of a  comprehensive technical solu-
tion. The distinguishing features of such 
a  solution determine its compliance with 
the criteria of patentability, including the re-

quirement of non-obviousness for a  person 
having ordinary skill in the art.

Figure 2. Example of the application of fun-
damentally new materials in fire protection, 
as demonstrated at an international exhibi-

tion of protective technologies and materials. 
This type of information does not disclose 

manufacturing, technological, design, or op-
erational secrets, while still allowing poten-
tial customers to understand the key advan-

tages and capabilities of new products

In most cases, when a new product is de-
veloped, manufactured, and tested within 
a single working group or startup team, pat-
ent searches and qualification of the techni-
cal solution for compliance with patentability 
criteria can only be effectively conducted after 
the completion of all production testing cycles 
and final qualification tests confirming the ac-
tual technical performance of the product.

If the product incorporates a control and 
monitoring processor or a  group of proces-
sors, the scope of the patent search expands, 
and both the structure of the invention and 
the search methodology evolve according-
ly. In such cases, the invention typically as-
sumes a multi-component form: device, sys-
tem, program, and method.

Thus, the novelty of an innovative product is 
formed by a set of interdependent distinguish-
ing features related to different aspects of its 
functional characteristics. Particular attention 
in this integrative identification process is given 
to the use of fundamentally new structural ma-
terials, as well as innovative technological me-
dia such as solutions, emulsions, and aerosols.
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The methodology for presenting such in-
novations to potential users is largely deter-
mined by the level of informational content 
provided through the developer’s and manu-
facturer’s web platform. Since, under U.S. and 
other innovation-driven patent systems, sim-
ple material substitution does not qualify as 
an invention, the correct presentation of tech-
nological and design advantages – without 
disclosing critical details – makes it possible to 
preserve the novelty of the product while still 
providing sufficient information for informed 
decision-making by potential stakeholders.

The boundary between fundamentally 
new materials and composite materials may 
be relatively narrow; however, composite 
materials warrant separate consideration 
due to their distinct functional and structural 
characteristics.

Presence of Composite Materials

Figure 3 A. Example of the use of innova-
tive composite materials, specifically phos-
phors, in laser technology and fiber optics; 

red phosphor

Figure 3 B. Example of the use of innova-
tive composite materials, specifically phos-
phors, in laser technology and fiber optics; 

green phosphor

The phosphors shown in Figures 3A and 
3B are intended for use in disposable surgical 
laser instruments.

Application of Composite Materials
The use of composite materials fundamen-

tally transforms the principles of industrial 
design. Previously, the selection of structur-
al materials was strictly determined by their 
inherent properties and parameters, such as 
strength, elasticity, resilience, chemical resis-
tance, durability, specific weight, and electrical 
resistance. However, with the introduction of 
composite materials, it has become possible to 
actively control and tailor material properties 
and performance characteristics by adjusting 
the composition of their constituent compo-
nents and the interactions between them.

This is particularly evident in the case of 
carbon-carbon composites. Such materials 
are typically produced through a  multilay-
er pyrolysis process carried out in a vacuum 
environment on a  viscose-based substrate. 
The number of pyrolysis layers can be varied 
depending on specific requirements, thereby 
allowing for precise pre-determination of the 
resulting material properties. As a result, us-
ing the same equipment – namely, tunnel-type 
vacuum furnaces – it is possible to manufac-
ture both flexible and rigid electrodes for elec-
trochemical cells, as well as flexible permeable 
contacts for electrochemical reactors.

The above demonstrates that, based on 
identical technological processes, a  wide 
range of innovative products can be pro-
duced using essentially the same production 
equipment.

One of the key objectives of combined 
software products is to provide targeted pre-
sentation – such as through web platforms – 
of all aspects of the innovative capabilities 
associated with composite materials. This 
includes the ability to adjust the output pa-
rameters of final products by modifying the 
properties of the composites used in their 
manufacturing.

New Directions in Manufacturing 
Technologies

Production lines at modern industrial 
enterprises represent complex and capital-
intensive systems. Any modification of 
production conditions or requirements 
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inevitably leads to significant adjustments 
and reconfiguration of these technological 
lines.

Figure 4. Example of the experimental 
integration of an innovative system for re-

generation of process water without the use 
of chemical reagents into a typical modern 

food production facility

As the primary tool for electrochemical 
treatment of contaminated water, the system 
employs an electrochemical reactor, which 
constitutes an integrative invention. In this 
context, the key objective is not to replace 
the core production equipment, but rather to 
modernize it by integrating new components 
into the existing technological workflow 
wherever possible.

Such an approach – enabling significant 
modernization with minimal modifications 
and, consequently, minimal costs – largely 
determines the feasibility of implementing 
new products and technologies at operating 
industrial facilities.

New Consumer Standards
Figure 5. Example of developers’ response 

to increased consumer requirements for 
the level of cybersecurity, including for web 

resources

Compositional Commercial Solutions 
in an Innovation-Driven Economy
Compositional commercial solutions in 

an innovation-driven economy require an 
appropriate approach from developers at all 
levels, particularly from developers of com-
bined software products, including web plat-
form developers.

Today, consumers place primary empha-
sis on ensuring comprehensive information 
security, while simultaneously expecting 
maximum transparency and clarity in the 
presentation of content.

In turn, developers of relevant software 
solutions are equally interested in achieving 
the highest possible level of protection for 
their developments, while also maintaining 
the ability to provide users with a complete 
and informative representation of their prod-
ucts and technologies.

New Environmental Standards

Figure 6. Example of an ultra-clean and 
environmentally friendly technological 

module at a high-quality food production 
facility. Readers are invited to assess the 

level of cleanliness and compliance with the 
most stringent environmental standards

Despite the presence of ongoing ambigu-
ities in the interpretation of environmental 
standards and regulatory constraints, the 
technologies used for monitoring are contin-
uously improving, and the software ensuring 
the consistency and accuracy of control is 
being optimized and refined in parallel with 
the development of new measurement tech-
niques and technologies.
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Figure 7. Example of a control system 
for monitoring the toxicity level of exhaust 
gases from a diesel engine using medium-

viscosity diesel fuel

In countries with advanced 
innovation-driven economies, 
significant attention is given to 
ensuring that environmental 
standards adequately reflect 

real operating conditions
Therefore, when presenting informa-

tion – such as on web platforms – regarding 
the compliance of new products’ technical 
characteristics and capabilities with environ-
mental standards at the commercialization 
stage, it is also necessary to conduct a  pre-
liminary analysis and, to some extent, a fore-
cast of potential future tightening of these 
requirements and threshold values. In cases 
where direct comparisons between product 
performance indicators at the commercial-
ization stage and the tabulated regulatory 
limits of applicable environmental standards 
are not available, it is advisable to perform 

a systematic review through specialized lab-
oratories and research institutes engaged 
in the development of relevant standards, 
guidelines, and regulatory documentation.

Criteria for assessing levels 
of environmental safety

Figure 8. Example of a laboratory complex 
for analytical verification of compliance of 
exhaust gas toxicity levels with the require-
ments and limits of applicable environmen-

tal standards

Since, for many categories of products, 
environmental performance indicators are 
inherently complex and may require – such 
as in the case of internal combustion engine 
emissions – the simultaneous monitoring of 
thousands of parameters, a  systematic as-
sessment and comparison of the environ-
mental safety level with actual product per-
formance necessitates specially developed 
comparison tables. These tables are based on 
mathematical models for analytical compar-
ative evaluation of equivalent environmental 
safety levels, as defined in relevant official 
regulatory documents.
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