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AR. AKHATOV, A. RENAVIKAR, A.E. RASHIDOV, F.M. NAZAROV

DEVELOPMENT OF THE BIG DATA PROCESSING ARCHITECTURE BASED ON
DISTRIBUTED COMPUTING SYSTEMS

Today, the growth of the flow of digital data requires unusual, specialized methods and tools for storing and
processing it. The storage and processing of large volumes of data using a conventional single computing system are
not efficient, neither in terms of storage nor processing speed. With that in mind, storing and processing large amounts
of data using interconnected computing systems can have a number of benefits. One of the main tasks in the joint use
of these computing systems is the correct choice of the scheme of interaction between them, as well as the software
architecture. This research presents the efficiency and high-efficiency approach to storing and processing Big Data’s
Fast Data and Big Analytics class data using distributed computing systems. In addition, this research analyzes the
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requirements for distributed computing systems in Big Data processing and storage, as well as the interconnection
schemes and software architectures of distributed computing systems for Big Data processing and storage. As a result
of this research, an optimized architecture for the Big Data processing and storage of a distributed computing system
was developed.

Keywords. Big Data, Fast Data, Big Analytics, Deep Insight, Amdahl's law, Gustafson's law, interconnection
scheme of a distributed computing system, distributed software architecture, optimized distributed computing system
architecture.

AR. Akhatov, A. Renavikar, A.E. Rashidov, F.M. Nazarov

Tagsimlangan hisoblash tizimlariga asoslangan katta ma'lumotlarni qayta ishlash arxitekturasini
ishlab chigish

Hozirgi vaqtda raqamli ma’lumotlar oqimining oshib borishi ularni saqlash va qayta ishlashda noodatiy,
maxsus usul va vositalarni talab qilmoda. Odatdagi yagona hisoblash tizimi yordamida katta hajimdagi ma’lumotlarni
saglash va gayta ishlash, ham saglash jihatidan, ham gayta ishlash tezligi jihatidan samarali emas. Buni hisobga olib
aytadigan bo'lsa, katta hajmdagi ma’lumotlarni saqlash va qayta ishlashni bir biri bilan o’zaro hamkorlikda ishlay
oladigan hisoblash tizimlari yordamida amalga oshirish bir gancha samaradorliklarga olib keladi. Ushbu hisoblash
tizimlarini hamkorlikda ishlatishda ular orasidagi o’zaro bog’lanish sxemasini, hamda dasturiy ta’minot
arxitekturasini to’g’ri tanlash asosiy vazifalardan biri hisoblanadi. Mazkur tadgiqot ishida Big Dataning Fast Data va
Big Analytics sinfi ma’lumotlarini tagsimlangan hisoblash tizimlari yordamida saqlash va qayta ishlash samaradorlik
ko’rsatgichlari va yuqori samaradorlikka erishish yondashuvi keltirilgan. Bundan tashqari ushbu tadqiqot ishida Big
Datani qayta ishlash va saqlashda tagsimlangan hisoblash tizimlariga qo’yiladigan talablar, hamda Big Datani qayta
ishlash va saqlash uchun tagsimlangan hisoblash tizimining o’zaro bog’lanish sxemalari va dasturiy ta’minot
arxitekturalari tahlil gilingan. Ushbu tadgigot natijasi sifatida tagsimlangan hisoblash tizimining Big Datani qayta
ishlash va saglash uchun optimallashgan arxitekturasi ishlab chigilgan.

Kalit so’zlar. Big Data, Fast Data, Big Analytics, Deep Insight, Amdahl qonuni, Gustafson gonuni,
tagsimlangan hisoblash tizimining o’zaro bog’lanish sxemasi, tagsimlangan dasturiy ta’minot arxitekturasi,
tagsimlangan hisoblash tizimining optimallashgan arxitekturasi.

AP.Axat oB, A.PeraBukap, A.E.Pamunos, ®.M. Hazapos

Pa3pa6ot ka apxXuT eKT ypu 06paboT Ku GOIBIINX JAHHEIX Hd OCHOBE PACHPEACICHHEIX BEITUCIUT €IBHEIX
CHCT eM

IMToka3aHo, 4TO HBIHE POCT MOTOKA LI(PPOBBIX JAHHBIX TPEOYeT HEOOBIUHBIX, CIICLUATN3UPOBAHHBIX METO/IOB
U WHCTPYMEHTOB Ui WX XpaHEHHsS U 00paboTku. XpaHeHHe W 00paboTka OONBIINX OOBEMOB NAHHBIX C
UCIIONIb30BAaHUEM OOBIYHOM €INHOW BBIYUCIUTEIBHON CHCTEMbI He3()(EKTHBHBI HH C TOUKH 3PCHUS XPAHCHU S, HU C
TOYKH 3pEHHsI CKOpPOCTH 00paboTku. Mmes 3To B BHAy, XpaHeHHE W 00pabOTKa OOJBIIUX OOBEMOB JaHHBIX C
UCIIOJIb30BAaHUEM B3aMMOCBSI3aHHBIX BBIYHCIHUTEIBHBIX CHCTEM MOXET HMeTh paJ mpeumyiiectB. OpHOM u3
OCHOBHBIX 33J]a4 TP COBMECTHOM HCIIOJIb30BAHUU 3TUX BBIYMCIHMTEIBHBIX CHCTEM SBJISIETCS NMPABUILHBII BBHIOOD
CXEMbI B3aUMOJICHCTBHSI MEXKy HUMH, a TAK)KE apXUTEKTYPbl IPOrpaMMHOT0 obecrieueHusi. B aToM uccliienoBanuu
npe/cTaBicH dPGEKTUBHBIA U BBICOKOIIPOU3BOIUTEIBHBIN MOAX0/] K XPAHCHHIO U 00pabOTKe OOJBIINX TaHHBIX
kiacca Fast Data u Big Analytics ¢ ucrnosnp3oBaHreM pacipeielieHHbIX BBIYUCIUTENBHBIX cucTeM. Kpome Toro, B
9TOM HCCIICAOBAHMH AHAJIM3UPYIOTCS TPEOOBaHMSI K pacIpeleICHHbIM BBIYMCIUTEIBHBIM CHUCTEMaM B 00JacTH
00pabOTKM W XpaHeHHs OONbLIIMX JAaHHBIX, a TAKXKe CXEMbl B3aUMOCBS3eld W INPOTrpaMMHBIC aPXHUTEKTYPBI
pachpesieNleHHbIX BBIYMCINTENBHBIX CHCTEM Uil 00paboTKM M XpaHeHHs OoJbIIMX JaHHBIX. B pesynbrare
uccieoBaHus Obula pa3paboTaHa ONTUMHM3MPOBAHHAsl apXHUTEKTypa OOpabOTKHM M XpaHEHWs OOJBIINX JaHHBIX
pacnpeieNeHHOW BEIYUCINTEIbHON CHCTEMBI.

Kurogesrie cmoBa: Ooibmiue nanHbeie, Fast Data, Big Analytics, Deep Insight, 3akoH Ampana, 3akoH
I'ycradcona, cxema B3aMMOCBSI3M paclpeieleHHON BBIYMUCIUTENEHON CHCTEMBI, paclpe/ielieHHasl apXUTEKTypa
MPOTrPaMMHOI0 00€CeYeH s, ONTUMH3UPOBAHHAS apXUTEKTYPa pacrpeieIeHHO BEIYUCIUTEbHON CHCTEMBI.

Introduction. At present, with the digitization of data and decision-making based on this
information, the organization of management is drastically implemented in all areas. As a result,
humanity has to deal with a huge variety of data streams called Big Data. Although the concept of
Big Data has not been around for a long time, there is a lot of research being done by scientists
around the world on related topics. Because the effective use of Big Data, that is, its complete and
accurate analysis, increases the reliability of data and opens up great opportunities for people to
make the right decisions in all areas [1].

In practice, research to date has focused on two main aspects of Big Data research: [2].

- Improving the efficiency of Big Data storage and processing architecture;
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- Use Big Data in specific areas.

Of course, the results of the first research direction will affect the results of the second
research. The main approach that needs to be addressed first in increasing the efficiency of Big
Data processing architecture is to focus on the size and diversity characteristics of the Big Data
being studied. This will help Big Data choose the most convenient of the architectures proposed
by many researchers or develop a new approach. However, most studies do not emphasize the
exact limits of the size property of Big Data, and only a few studies have discussed this [3-4]. One
such researcher, Hinchcliff, divides approaches to Big Data into three classes according to size.
They are followings [5]:

- Fast Data, measured in terabytes;

- Big Analytics, petabytes data;

- Deep Insight, zettabytes data.

Today, the third class of Big Data is practiced by only a handful of organizations and
companies around the world. Most people are confronted with the Fast Data and Big Analytics
classes, which are relatively small in size compared to the Big Data classes. Although small in size
compared to the third class, the processing of data from this class also requires special methods
and tools. Because they are also different sets of data that cannot be received, managed, and
processed in a short period of time by software and hardware of Big Data and traditional
information technologies [6]. Therefore, it is important to develop and improve the mechanisms
of data processing of these two classes. Given the large size of the data and the low capacity of
processing it in a single computing system, the most effective approach is to process the data using
distributed computing mechanisms.

Distributed computing system. Because Big Data is a large stream of data with a variety
of properties, processing it through a single computing system is not very efficient [7]. Therefore,
it is much more efficient to store and process such data streams using multiple computing systems.
These computing systems are required to collaborate in the Big Data processing process.
Typically, systems consisting of a combination of such servers and or computers are called
distributed computing systems.

A distributed computing system is a set of computers that do not have a common memory
or a common physical clock, communicate through messages over a communication network, and
each computer has its own memory and runs on its own operating system [8].

The main requirement for distributed computing systems in the Big Data processing
process is to achieve their transparency, openness, and scalability [9]. A distributed system should
hide differences in how data is presented and access to resources. This feature of distributed
systems is called data access transparency. Openness is the use of syntactic and semantic rules
based on standards. For a distributed system, this is primarily the use of formalized protocols.
Distributed software systems have scalability that can manifest itself in terms of size, geographic
location, and administrative structure of the systems. Achieving scalability involves solving
problems in services (single server for multiple clients), data (multiple access to the same data
file), and algorithms (overloading the connection due to the use of centralized algorithms).

The distributed system has a unique potential to provide high reliability due to the ability
to duplicate and implement resources [10]. Reliability includes several aspects:

- availability, ie the resource must always be available;

- integrity, ie the value or status of a resource must be compatible with multiple processors
at the same time;

- fault tolerance, ie the ability to repair system faults.

Big Data processing efficiency indicator of distributed computing systems. Distributed
computing is a method used to increase the scale of parallel code execution using a communication
network [11]. Distributed computing is not always used for parallelism, but it is advisable to use
parallel programming to increase the efficiency of Big Data processing. Several concepts have
been identified to demonstrate the efficiency of parallel processing in Big Data distributed systems.
These concepts include acceleration, cost-effectiveness, and scalability, which describe
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performance improvements in terms of time savings, and how well an algorithm or piece of
hardware works when more processors are added. Of these, the best way to determine efficiency
is to accelerate.

Speedup is a controversial concept that can be defined in a variety of ways. In general, the
speedup is defined as the ratio of the time required to solve a problem in a single processor to the
time required by the N processor [12]. However, this rule shows that as the number of processors
increases, so does the speed until the saturation point is reached. After this point, adding additional
processors will not increase the additional efficiency. This effect implies a parallel performance
limit in distributed computing systems: when the number of processors reaches a certain limit, the
addition of additional processors no longer leads to further performance improvements. Sometimes
the subsequent redistribution of tasks and the additional costs of inter-process communication and
duplicate computing can even lead to a decrease in productivity. Gen Amdahl provides a very
simple analysis on this [13], later called Amdahl's law. Amdahl gave the speedup of the parallel
program in distributed systems as follows:

(S+N)-T(1) s+N

Where S(N) is the speedup achieved with N processors, T(1) is the time required to
complete the work for a single processor, T(N) is the time required for N processors, P - parallel
in a distributed computing system the share of work done and s=1—p - the share of work done
in series. According to this formula, the processor dependence of the distributed computing system
acceleration is the same as shown in table 1 and fig. 1.

Table 1
The dependence of the speedup of a distributed computing system on the processors at
p=0.7 and s=1-0.7=0.3

N |1 3 5 7 9 11 13 15 17 19 |21 ]...] 100
S(N) | 1/1.875[2.272[25[2.647|2.75|2.826|2.884|2.931]12.968| 3 |...|3.257
45
= Ideal speedup line
r.-z 35 real speedup curve
&

[u] 20 40 &0 a0 100 120
Number of processors, N
Fig.1. Graph of the dependence of the speedup of a distributed computing system on the
processors at p=0.7 and s=1-0.7=0.3

Based on the real speedup curve shown in Figurel, it can be observed that with the increase
in the number of processors, the efficiency increases very little, significantly. Amdahl's law led to
a pessimistic view of parallel processing in distributed computing systems. Since 1967, Amdahl’s
law has been used as an argument against parallel processing in distributed computing systems.

However, given the size of the data and the efficiency of the data processing hardware and
software at the time, it is possible to change this pessimistic view. Because today's technology and
methods allow you to increase the amount of parallel work in the processing of large amounts of
data and even bring it closer to 1. With this in mind, if we increase the share of parallel operation
to p=0,99, we can see that the speedup rate also increases in proportion to the number of

processors (Fig. 2). It is true that in this case,
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Fig. 2. Graph of the dependence of the speedup of a distributed computing system on the
processors at p=0.99 and s=1-0.99=0.01

when the number of processors is 100, the real speedup curve is not far from the ideal acceleration
curve, but in this case, too, the efficiency begins to decline after the number of processors begins
to exceed 100. But the collaboration of 100 processors to process Fast Data and Big Analytics data
gives good results.

In general, Amdahl's law is a rough way of estimating how effective a parallel calculation
can be for a given problem. This is because having more processors in a distributed computing
system allows you to increase the size of the problem to achieve higher results [14]. Gustafson's
theory of the emptiness of Amdahl’s law is also proof of this. According to Gustafson's
observations, the amount of work that can be done in parallel varies linearly depending on the
number of processors, and the amount of work in series, mainly with vector startup, program
loading, series barriers, and input-output, problem size does not grow [15]. s'and p' should be
used to indicate the execution time associated with serial code and parallel code, rather than the
ratio of work expended on n parallel processors with the same processor. If this task is to be
performed on a single processor, the required time can be expressed as:

TO=s+p".
The speedup can be written as the followings:
S (N)= & _SHND NS N (N— 1)
T(N) s'+p s'+p'
Here s"= s1p is the ratio of serial workload time to total time. According to Gustafson's
_l_

law, the speedup can be linearly increased by the number of processors in a distributed computing
system. This can also be seen from the graph shown in Fig. 3.
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Fig. 3. Graph of the dependence of distribUted computing system speedup on procéssors
based on Gustafson's law:
a—here p'=0,7 and s'=1-0,7=0,3; b—here p'=0,95 and s'=1-0,95=0,05
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Gustafson's law has more meaning than Amdahl's law. Because with large distributed
computing power, it is desirable to process data and achieve better results in terms of high accuracy
in many digital applications. When the scope of the problem was determined, Amdahl’s law said
to reduce the part of the code that had to be executed sequentially. In fact, we need to reduce the
amount of code that can't be executed by introducing more processors.

Based on Amdahl's and Gustafson's laws, the use of a distributed computing system
involving multiple processors in Big Data processing is effective.

Selection of the interconnection scheme of a distributed computing system for Big Data
processing. Another important factor that is closely related to the efficiency of a distributed
computing system is inter-process communication and synchronization. In particular, the
transmission of large amounts of data from one server to another without collisions and losses is a
difficult part of system efficiency. This also affects the parallel processing process in distributed
systems. Therefore, the choice of a distributed computing system interconnection scheme for Big
Data processing affects work efficiency.

There are several interconnection schemes for distributed computing systems, the main of
which are shown in Fig. 4 [14].

a) Line b) Bus

¢) Ring d) Star e) Fully connected

Fig. 4. Simple interconnection diagrams of distributed computing systems. In this figure,
the circle represents the compute node, and the line represents the direct communication channel
between the nodes

Linear interconnection scheme - computational nodes are placed and connected on a single
line (Fig. 4, a). Routing is simple and topology can be seen as recursive. However, the connection
between any two non-adjacent nodes needs the help of other nodes, and failure at any intermediate
node will disrupt the entire system. In summary, this scheme is simple and inexpensive but does
not create high performance or reliability for Big Data processing, and productivity decreases
rapidly as the system scale increases.

The bus has a direct connection between any two nodes in the interconnection scheme (Fig.
4, b). The interconnection is via a common bus. This significantly reduces the complexity of the
connections. However, given the large amount of data flowing through the bus, each subscriber
spends a lot of time on the communication channel. As a result, messages sent at the same time do
not reach their destination due to a collision.

A ring interconnection scheme is an improved circuit with an additional connection
between the two ends of a linear interconnection scheme (Fig. 4, c¢). This reduces the connection
distance by 2 times. However, the basic features are still the same, Big Data cannot generate high
performance or reliability for processing, and productivity decreases rapidly as the system scale
increases.

The star interconnection scheme has a central subscriber that connects all subscribers (Fig.
4, d). Since each communication channel serves only two subscribers, there is no data conflict. In
addition, the interconnection distance is 2, which supports the easy implementation of collective
communication with the help of a central switching node and allows recursive expansion.
However, due to a large amount of data, the large number of tasks for processing and
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synchronization between subscribers, the central computer is constantly overloaded, and any
malfunction of the central computer loses the connection. This will damage the reliability of Big
Data processing.

Fully interconnected scheme. It has a direct connection between any two compute nodes
(Fig. 5, e). The interconnection distance is 1, and each communication channel connects only two
compute nodes. As a result, these increase the reliability of Big Data processing.

In short, a fully interconnected interconnection scheme results in the highest possible
efficiency and reliability. But this scheme also has some shortcomings. Too many nodes can lead
to complications in the relationship. But this scheme is the most effective interconnection scheme
for fast data and big analysis.

Selection of a distributed software architecture to process Big Data. There are 4 main
types of distributed software architecture, which differ in the number of layers they include: single,
double, triple, and multi-level architectures [9].

Single-layer architectures operate as all three layers (presentation, program, and resource)
are parts of a single program (located at the same level) and a simple terminal client. Single-tier
systems are difficult and expensive to maintain. It is therefore difficult to process Big Data using
this architecture.

Two-layers architectures are very popular in the form of client-server architecture. Two-
tier systems are much more mobile, meaning that the server is separated from the presentation
layer, and the presentation layer is in the client. Combining application logic and resource
management allows you to perform important calculations very quickly. One of the main problems
with a two-tier architecture is that the server has limited ability to communicate with multiple
clients at the same time. This, in turn, limits the use of Big Data processing from a two-tier
architecture.

In a three-layer architecture, there is an intermediate system support layer between the
presentation layer and the resource management layer (Figure 5). The advantages of a three-layers
architecture are especially evident when combining different resources. Modern mid-range
software includes the functions needed to add additional features to these layers: transaction
guarantees for different types of resources, hardware load balancing, event recording capabilities,
replication, data continuity, and others. Performance losses are offset by the distribution of the
middle layer model to different network nodes, which significantly affects the scale and reliability
of the systems. The limitations of the three-layers system architecture manifest themselves poorly
when trying to combine several three-layers systems, as well as when distributed systems enter the
Internet layer, which is due to the fact that these systems are not sufficiently standardized.

Multi-layers architectures are not much different from three-layers architectures: they are
a generalization of the three-layers model, given the importance of accessing data over the Internet.
Multi-layers architectures are designed for two main applications: connecting different systems
and connecting to the Internet. The individual layers of a multi-level architecture are themselves
two- or three-level systems.
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Fig. 5. In a three-layers architecture, there is an intermediate system support layer
between the presentation layer and the resource management layer

From the above, it can be concluded that it is more efficient to choose a three-layers
architecture from distributed software architectures to process large volumes of data with different
characteristics. But given that the Big Data source can be accessed by the majority of users over
the Internet, multi-layer architectures can be said to be the most convenient architecture for data
processing and reliability.

The architecture of distributed computing systems designed to process Big Data. As
mentioned above, processing Big Data using distributed computing systems offers a number of
opportunities, such as increased efficiency and reliability of data processing. But the right choice
of distributed system interconnection scheme and distributed software architecture will further
enhance these capabilities. In light of the views and considerations discussed above, in this study,
we propose an architecture for processing Big Data using distributed computing systems Fig. 6.
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Fig. 6. Architecture of distributed computing systems for Big Data processing
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In this architecture, computing systems are interconnected using a fully interconnected
circuit. This maximizes the interaction between computing systems and prevents data collisions.
In addition, the presence of a communication channel between each computer system, which gives
the system the ability to hide the failure of any subscriber (server). As a result, data processing is
more reliable.

In addition, the multi-layer architecture selected for the distributed computing system
allows the integration of different resources, transaction guarantees for different types of resources,
hardware load balancing, event logging, data copying, data continuity, internet connection and
more.

Conclusion. In this research, the mechanism for storing and processing Big Data using
distributed computing systems was considered. Features and capabilities of a distributed
computing system are studied. Based on Amdahl's and Gustafson's laws, the parallel processing
capabilities of a Big Data data distributed computing system are mentioned, and the efficiency of
a distributed computing system based on experiments is shown. In a distributed computing system,
the interconnection schemes between the computing systems were analyzed, and the scheme that
was most efficient for Big Data processing was selected from the analyzed interconnection
schemes. The software architectures of the distributed computing system were considered, and the
software architecture for processing Big Data data was selected from them. At the end of the
research, the Big Data Processing Architecture for a distributed computing system based on what
was studied during the research is presented.

References

1. Akhatov A.R., Rashidov A.E., Nazarov F.M. Increasing data reliability in big data
systems // Scientific Journal of Samarkand State University. 2021. Ne5. P. 106-114.

2. Fan Zhang, Zude Zhou, Wenjun Xu Distributed Storage and Processing Method for Big
Data Sensing Information of Machine Operation Condition // Journal of software. Vol. 9.
2014. NO. 10, OCTOBER.

3. Reznichenko V.A. Chto takoe Big Data // Problemi programuvannya. 2019. Ne 3. P. 86—
100.

4. Akhatov A.R., Rashidov A.E. Big Data va unig turli sohalardagi tadbiqi // Descendants
of Muhammad Al-Khwarizmi. 2021. Ne 4 (18). P. 135-144.

5. Bogomolov A.l., Nevejin V.P. From Big Data to Big knowledge// Xronoekonomika.
2017. Ne 2 (4). P. 24-28.

6. Akhatov A.R., Nazarov F.M., Rashidov A.E. Increasing data reliability by using
bigdata parallelization mechanisms I ICISCT, 2021. DOl:
10.1109/ICISCT52966.2021.9670387, November 3-5.

7. Akhatov A.R., Nazarov F. M. Methods of automation of the employment process on the
basis of ratings // International Conference on Information Science and Communications
Technologies (ICISCT). 19 February, 2021.

8. Ajay D. Kshemkalyani, Mukesh Singhal Distributed Computing. Principles, Algorithms,
and Systems // Cambridge university press. USA. 2008. —756 p.

9. Karpov L.Y. Arxitektura raspredelennsix sistem programmnogo obespecheniya. // M.:
MAKS Press, 2007.

10. Akhatov A.R., Nazarov F.M., Rashidov A.E. Mechanisms of information reliability
in BigData and blockchain technologies // ICISCT 2021 November 3-5. DOI:
10.1109/ICISCT52966.2021.9670052.

11. Khmelnitsky Bogdan Methods and tools for teaching parallel and distributed computing
in universities: a systematic review of the literature // The International Conference on
History, Theory and Methodology of Learning, 2020.

79



12. Akhatov A.R., Nazarov F. M. Development of Control Models of Non-Stationary
Systems in Limited Conditions // International Conference on Information Science and
Communications Technologies (ICISCT). 19 February. 2020.

13. Amdahl G. Validity of the single processor approach to achieving large scale computer
capability // Proceedings of AFIPS Spring Joint Computer Conference, pp. 30, Atlantic City,
New Jersey, United States, 1967.

14. Inderpal Singh. Review on Parallel and Distributed Computing // Scholars Journal of
Engineering and Technology (SJET). 2013. Ne 1(4), P. 218-225.

15. Gustafson J.L. Reevaluating Amdahl’s law // Communications of ACM. Ne 31(5). 1988. P.

532-533.
Samarkand State University Date of receipt
Research Head at the NeARTech Solutions 28.03.2022 y.
YVK 004.93

O.M. YPHUHOB

TACBUPJIA TYPJIU TEKUCJIMK BYPUYAI'Y OCTUJIA XKOMJIAIIT AH O3
COXAJTAPMHU AHUKJIAIIL

Makonaza TaCBUpAAry TypJid TEKUCIHK OypUyakIapuaa ake dTraH 03 TACBUPIAPHHH aHUKJIOBYM OOCKMYMAa-00CKHY
CO3JIaIl HEWPOH TapPMOK MOJICNIN TaKIU( STWITaH. Mojen y4dra nporpeccuB 0ockuyman nbopat 6yiamo, xap Oup
0ocKMY1a KaM 3XTUMOJIIMKIard HOM30.u1ap (103 TacBUpPJIapH) YUUPUIIAaH, 103 TACBUPJIAPH YErapaJoBUH paMKaiap
perpeccusicy Kaitapuiiaan Ba yJIapHUHT TEKUCIIUK/AA aiTaHUII
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