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Construction of Cloud information Technologies for Optimization of Technological

Process of Restoration and Strengthening of Surfaces of Parts

In the given work the problem of optimization of the technological process of restoration and
strengthening of surfaces of parts is considered in the conditions of flexible change of parameters of carrying out
of technological operations. To do this, we need to develop an appropriate information technology in the form of
a recommendation system that allows you to choose an optimized chain of technological processes, which in turn
allows you to implement the technological process of recovery and strengthening of parts surfaces in accordance
with the given criteria. Proceeding from the widespread distribution of the Internet, and its application in modern
production, this technology is offered in the form of cloud service. The subject of the study in the article is the
cloud information technology optimizing the technological process of recovery and strengthening of parts
surfaces. The purpose of the work, respectively, is to build a cloud information technology optimizing the
technological process of recovery and strengthening the surfaces of parts with specified characteristics based on
a combination of several technological processes. For this purpose, the following set of tasks was solved in this
work: an overview of known expert systems of optimization of the technological process and their reduction to
an abstract view was carried out; for this purpose, information movement was introduced in the expert system of
optimization of technological processes, which was based on the analysis of the process of electric arc spraying;
formalized subsets of abstract expert systems for optimizing the technological process; formalized
recommendation systems for optimization of the technological process chain, as an add-on of the expert system
over the expert systems of individual technological processes. The results of work are the information
technology of optimization of the technological process of restoration and strengthening of parts surfaces as a
cloud service. Conclusions: in the whole, the information technology of solving the problem of constructing an
optimized chain of technological processes of restoration and strengthening of surfaces of shafts, with the choice
of a more optimal process among alternatives, in the form of cloud service is proposed.
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To substantiate the principle of building local computer
networks

The article considers the basic principles of the construction of local computer networks. Described is a
peer-to-peer local computer network based on Fast Ethernet technology, its purpose, basic parameters and
operating principles, as well as the necessary hardware and software.
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B crathe paccMOTpEHBI OCHOBHBIC MPHHIMUIBI MOCTPOCHUS JOKAJIbHBIX KOMIIBIOTCPHBIX CETCH.
Ormmcana oJJHOPaHTOBast JIOKaJbHass KOMITBIOTEPHAS CETh Ha OCHOBe TexHouorii Fast Ethernet, ee nasmauenue,
OCHOBHBIC ITapaMeTPhl U IPUHIIAIIBI PAOOTHI, a TAKXKE HEOOXOIUMOE arliapaTHOE U MPOrpaMHOE 0OecIcueHIE.
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Statement of the problem. It is generally known that the Local Computer Network
(LCN) is a collection of computers connected by communication lines that provides network
users with the potential for sharing resources of all computers. On the other hand, more
simply, a computer network is a set of computers and different devices that provide
information exchange between computers on the network without the use of any intermediate
media. It is also possible to attribute that, the main purpose of computer networks is the
sharing of resources and the implementation of interactive communication both within the
same firm, and beyond its borders [1].

Setting objectives. In previously written works devoted to computer technology, the
focus was on reliability issues [2-4]. However, now attention should also be paid to principle
of building local computer networks.

The purpose of writing an article is the need to develop a local computer network, to
identify and substantiate the hardware and software system of the system and subsystems of
workplaces, to bring the order of their adjustment. Provide protection for the program part and
databases of the network, connecting to the Internet. The software and hardware of the
network must meet the needs.

Presenting main material. The main purpose of computer networks is the sharing of
resources and the implementation of interactive communication. Since the inception of local
networks, they have constantly improved, expanded their capabilities in accordance with the
standards with which they operate. This has led to the emergence of different types of
networks that differ in certain ways. Let's look at some of them.

The Ethernet network is simple, reliable, cheap and efficient, has high data transfer
speeds and has become the most widespread one. In some developments, Ethernet adapters
are integrated into the motherboard. The first versions are for coaxial cable. Today, this
network is described in standards 802.3 and 82, which can also use twisted pair and fiber.
There are several types of cable connections, they are labeled as follows: NNN Base-XX. The
first figures characterize the transmission rate, Mbit / s, the XX characters - the maximum
length of the segment in hundreds of meters or the medium of transmission, Base is a direct
unmodulated transmission. Ethernet network usually consists of several bus segments,
connected by means of hubs. The Ethernet network has become the basis for the creation of
new high-speed networks, such as Fast Ethernet and Gigabit Ethernet. Fast Ethernet uses a
pair of different categories of wires or fiber optic and hubs. Coaxial cables are not supported.
The distance between the hubs should not exceed 100 m. You can attach an unlimited number
of segments to the network. The maximum distance between the two stations in the network is
210 m. There can be no more than two repeaters between the workstations. The properties of
the network depend on the type of cable used. Network speed 100 Mbps. Works with standard
802.3u. In July 1996, the engineering team began developing a standard at a rate of 1000 Mbit
/ s. The Gigabit Ethernet 802.3z standard was approved in 1998. Fiber optic cable and twisted
pair can be used. The length of the segment for multimode cable is 500 m, for single mode -
2000 m. Depending on the application area, specifications for coaxial cables and twisted pair
are separately defined. In this network, full-duplex repeaters are used, the minimum packet
length is increased from 64 to 512 bytes, and the maximum is from 1500 to 9000 bytes.

Token Ring is a circular topology network (Fig. 1), developed by the Swedish engineer
Olaf Sodbalom in the 1960s. Patented in 1981. Today, there are two variants of this network -
with transmission rates of 4, 16 and 100 Mbps. . An option is also developed for 1000Mbps.
The owner and developer of Token Ring is IBM. Compared to the Ethernet network, Token
Ring ranks second in use. Token Ring is much more complicated than Ethernet, both
technically and with algorithms and operating procedures. Token Ring adapters are three to
five times more expensive than Ethernet adapters. At the same time, it has advantages, in
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particular, it works more efficiently at high loads (in this case, Ethernet uses up to 30-40% of
the nominal bandwidth, and Token Ring - 90%).

Figure 1 - Example of a typical Token Ring network ring topology
Original source: [1]

Token Ring has a marker access method implemented. Marker is a triple-ring circle
ring. The station receiving this frame removes it from the network and transmits its
information frame, which makes a full circle and returns to the station that transmitted it. This
station removes the information frame from the network and passes the marker.

This network distinguishes between regular and irregular errors. Irregular error is an
unstable error that temporarily disrupts the ring. If the station detects regular errors, the
station repeats the data transfer, if, after 8 repetitions, the error does not disappear, the frame
is temporarily removed from the network and is testing. If during the test errors are found
then the frame is eliminated. The network goes into normal operation

ArcNet is a marker locale of a star (Figure 2a) or a bus (Figure 2b) of the topology
developed by Datapoint in the early 70's of the 20th century. It uses the marker access method
with the formation of a logical ring and the transmission of a special frame marker that gives
permission to transmit. ArcNet's specification describes not only the access method, but also
the electrical characteristics of the network. The speed of data transmission reaches 2.5 Mbps.
The frame length is 508 bytes.

Figure 2 - An example marker local network ArcNet star (Figure 2a) or bus (Figure 2b) topology
Original source: [1]

ArcNet has two topologies: distributed star and bus. The most common topology is the
star. Workstations in such a network are connected to hubs that can be active or passive.
Active concentrators amplify the signal, have an external power supply.

You can connect up to eight stations at a distance of up to 600 m. Passive concentrator
only ramps signals. You can connect only four stations at a distance of 30m.

The cost of ArcNet network adapters depends on network topology. Star topology
adapters are much cheaper than Ethernet adapters and three times cheaper than Token Ring
adapters. ArcNet is not only the cheapest but has the most flexible and easiest-to-use
technology. A disadvantage can be considered a biased mechanism for the interaction of
nodes (initially requested transmission. If the receiver agrees, there is a transfer. Each
transmission is individually confirmed). However, despite the emergence of the ArcNet Plus
network at a transmission rate of 20 Mbps, an increase in the maximum frame size from 516
to 4224 bytes, it is gradually replacing the Ethernet network.
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The FDDI (Fiber Distributed Data Interfase) standard is one of the promising solutions
supported by major PC makers. In terms of topology, the FDDI network (Figure 3) is a
double-fiber optic ring (the second ring is back-up). The speed of information transmission in
it is 100 Mbps. Each ring has a length of up to 200 km . Separate nodes of the network can
not be separated from each other at a distance of 2.5 km. The maximum number of network
stations is 1000. The FDDI networks are considered as transitions between LM and city
networks. The main medium of FDDI transmission is fiber optic cables. At the same time
there are developments of this network for copper wire. Maximum transmission distance is
100m. You can use both shielded and not shielded twisted pair. The FDDI network uses a
4V5B encoding scheme that encodes 4-bit data combinations in 5-bit light pulse
combinations. The marker in this network is transmitted as soon as the station frame is
transferred, without waiting for the frame to be returned by the ring.

main ring
extra ring

Figure 3 - Ring topology with double fiber optic ring
Original source: [1]

ATM (Asynchronous Transfer Mode) technology is used both in local and global
networks. The basic idea is to transfer digital, voice and multimedia data over the same
channels. Strictly speaking, there is no solid standard for ATM equipment. Initially, the speed
of transmission was 155 Mbps (for desktop systems - 25 Mbps), then - 662 Mbps, and now
work is underway to speed up to 2488 Mbps. At ATM speed, it successfully competes with
Gigabit Ethernet. By the way, ATM appeared earlier than Gigabit Ethernet. As a medium for
transmitting information in a local area network, ATM technology involves the use of an
optical fiber cable and an unshielded twisted pair.

Structuring IP network. An IP address is the identifier (unique numeric number) of
the network layer used to address computers or devices in networks that are built using
TCP/IP.

The IP address consists of four 8-bit numbers, called octets. An example of an IP
address can be the address 127.0.0.1 (Local IP address, it is impossible to change, and it is on
each OS only one / Localhost).

The IP address consists of two parts [5]: the network number and the hostname. In the
case of an isolated network, its address may be chosen by the administrator from addresses
specially reserved for such networks (10.0.0.0 / 8, 172.16.0.0/12 or 192.168.0.0/16). If the
network should work as an integral part of the Internet, then the network address is provided
by the provider or regional Internet Registry (RIR).

The host number in the IP protocol is assigned regardless of the local host address. The
router is defined by several networks at once. Therefore, each port of the router has its own IP
address. The end node may also be included in multiple IP networks. In this case, the
computer must have multiple IP addresses, according to the number of network connections.
Thus, an IP address is not a separate computer or router, but one network connection.

Depending on the size of the network, the number of addresses may be larger or
smaller. There are several classes of networks for different needs, which depend on the
maximum number of addresses for hosts.
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Class A: Includes networks from 1.0.0.0 to 127.0.0.0. The network number is in the first
octet. This provides a 24-bit bit to indicate hosts. Allows use of approximately 16 million
hosts on the network.

Class B: accommodates networks from 128.0.0.0 to 191.255.0.0; The network number
Is in the first two octets. Counts 16320 networks with 65024 hosts in each.

Class C: Network range from 192.0.0.0 to 223.255.255.0; network number - the first
three octets. There are about 2 million networks with 254 hosts in each.

Class D, E, and F: addresses falling within the range from 224.0.0.0 to 254.0.0.0 are
either experimental, or stored for future use and do not describe any network.

An example of an IP class scheme is shown in Fig. 4
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Figure 4 - Schematic of IP address classes
Original source: [5]

For the local network of the school's natural-mathematical cycle, the class of IP-
addresses of the school was chosen. This class is most commonly used and used for such
tasks. Accordingly, all IP-addressed personal computers were installed (Table 1).

Table 1 — IP addresses assigned to personal computers
Type [Category |Length, m Endpoints Subnet mask IP address
mode
Beginning End
UTP 5 2 PC1 |Patch panel 255.255.255.0 [192.168.1.1
UTP 5 8 PC2 Patch panel 255.255.255.0 [192.168.1.2
UTP 5 10 PC3 |Patch panel 255.255.255.0 |192.168.1.3
UTP 5 12 PC4 |Patch panel 255.255.255.0 [192.168.1.4
UTP 5 14 PC5 Patch panel 255.255.255.0 [192.168.1.5
UTP 5 16 PC6 |Patch panel 255.255.255.0 |192.168.1.6
UTP 5 18 PC7 |Patch panel 255.255.255.0 [192.168.1.7
UTP 5 20 PC8 Patch panel 255.255.255.0 [192.168.1.8
Tatal 100

Original source: developed by the author
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Calculation of the cabling system. There are two ways to calculate the required
number of cable products to create LCNSs.

First, we calculate the pre-requisite for copper UTP5e cable to create LCN. To do this,
determine the cable that has the largest length (Lmax) and the length of the smallest cable
(Lmin), the total number of cables in the pre-selection version is determined by the expression:

Ltot.pr = [(Lmax + I‘min )/ Z]X N x k ! (1)

where Lyt pr. — total pretensional length of copper cable in meter;

Lmax— the length of the longest cable LKM in (m) L40 = 20m;

Lmin — the length of the smallest cable in (m) L25 = 2m;

N — total number of cables in LCN, 8pcs;

k — the factor of the stock is selected within the limits of 1,2 ... 1,6.
We substitute in the formula (1) the value and compute:

L pr =[(20m+2m)/2]x8x1.5=132m.

Thus, for the preliminary ordering of the amount of cable on the LCN, the calculated
value Lot pr. IS taken 132 meter.

Calculate the required number of cables, using its dilution according to the structure of
the network in the premises. To do this, using the measured dimensions in the scheme, we
measure the approximate length of each cable LCN in accordance with the scheme of network
connections, we give the measured lengths of the cables.

We calculate the required cable length for LCN with the expression:

Lioer. = k% L., (2)

where Lyt = total required length in meter;
k — the factor of the stock is selected within the limits 1,2 ... 1,4;
Ly — the total length of the cable is 100 meter, shown in Table 1.

It is also necessary to add cable lengths to connect the switches with patch panels to the
total length. Since the switch is used on the network for 16 ports and 12 is used, then the
required number of segments is equal to 12 pieces at their length of 0.5 meters, which is 6m,
which we add to the total number and get Ly = 106 meter.

At the end we substitute values in the expression (2) and we calculate:

L=14x106=148.4m.
In the specification, we put the received cable length L = 149 meter.

Calculate the cross section of the box. Determined in two ways - based on the total area
of the cable section, which is calculated by the expression:

S =kxScrosx N, (3)
where S — area of the cross-section of the box (mm?);
Scros — Cross section of cable;
N — number of cables in the box;
k — stock factor, is selected within the limits of 1,4 ... 1,6.

Scros =nxd?/4. (4)

The second method — the cross-sectional area of the box is determined using the tab in
the box of a specified number of cables, shown in Fig. 5.

Taking into account the further modernization and scaling of LKM, the resulting area is
increased by a coefficient equal to 1.6.
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Figure 5 — Dimensions of cables in (mm)
Original source: developed by the author

We calculate the required section of the box by formula (4):

Scros =3.14x5% / 4 =3.925mm®
Calculate the cross section of the box by formula (3):
S =1.6x3.925x 7 = 43.96 mm?

We accept for installation in a study box a box measuring 16 x 16 mm.

Conclusions. The materials of the article give an example of the design of a local
computer peer-to-peer network based on Fast Ethernet technology, with a data transfer rate of
100 Mbps with the Star topology, which includes 8 workstations, 1 FFT, 1 switch, 1 modem
and 1 patch -panel. The connection of workstations to the switch via a patch panel was made
using a copper cable with twisted pair of category 5. The purpose and main parameters of
local computer networks were considered, an analytical review of the main technologies was
carried out, the local computer network project was selected and substantiated. networks on
the main network standards and the most optimal and modern. Each network computer was
assigned an IP address. Since all computers are in the same room, IP addresses are not split
into several subnets.

References
1. Cronnmuar B.CoBpemeHHbIe KOMIbIOTEpHBIE ceTH. 2-¢ m3a. CI16.: ITurep, 2003. 783 c.
2. Jocnimkenns HafiinocTi inpopmariiaoi cucremu / JI.B. Tpymakos, JI.A. Hikonaesa, H.b. Kopereribka,

JLI0. Momna. 36ipuux Haykosux npayb Kipoeoepadcbkoeo HAYIOHATbHO2O MEXHIUHO2O YHieepcumeny.
Texuixa 6 CintbCbKO2OCNOOAPCHKOMY BUPOOHUYMSI, 2anysese Maulunodyoysanns, asmomamusayis. 2010.
Bum.23. C.274-280.

3. TpymakoB JI.B., Kenapimsimi J.A. JlochmimkeHHS HaAiHHOCTI TEPCOHANBHOI  EIEKTPOHHOI
o0unCcIIOBaNIbHOT MalIMHU. 30ipHux naykosux npaysb Kiposozpadcvkoeo HayionanbHozo mexmiynoeo
yuigepcumemy. Texuixa 6 cilbCbKO20CNOOAPCLKOMY —SUPOOHUYMSI, eany3ege MAuUHOOYOY8ANHSL,
asmomamuszayisn. 2011, Bum.24, 4. 1. C.67-72.

4. Tpymakos /I.B., Mommna /I.FO. CtBopeHHs! KOH]Irypariii 004nCIoBaIbHAX KOMIUIEKCIB 3 Mi/IBUIICHOIO
HaIUHICTIO.  3aeanvHoOepoicasHuti  Midcei0oMuutl  Haykogo-mexuiunui  30ipnux. Koncmpyroeanns,
BUPOOHUYMBO Ma eKCnayamayis citbcokococnodapcevkux mawun. 2011, Bum. 41, q. I1. C. 174-181

5. Omuep B.I'., Omudep H.A. Kommproreprsie cetu. Ilpuaimmsl, TexHomoruu, mnpoTtokonsl. CII6.:
Uznarenscrso "Tlutep”, 2002. 672 c.

References

1. Stolling, V. (2003). Modern computer networks. (2nd ed.). SPb.: Piter [in Russian]

2. Trushakov, D.V., Nikolaieva, L.A., Korenets'ka, N.B. & Moshna D.Yu. (2010). Doslidzhennia nadijnosti
informatsijnoi systemy [The researches of reliability of information systems]. Zbirnyk naukovykh prats'
Kirovohrads'koho natsional'noho tekhnichnoho universytetu. Tekhnika v sil's'kohospodars'komu
vyrobnytstvi, haluzeve mashynobuduvannia, avtomatyzatsiia — Collected Works of Kirovohrad National
Technical University. Machinery in Agricultural Production, Industry machine building, Automation. 23,
274-280 [in Ukrainian]

200



ISSN 2664-262X IlentpanbHOyKpalHChKHii HayKoBui BicHuK. Texuiuni Hayku, 2019, Bum. 1(32)

3. Trushakov, D.V. & Kenavishvili, D.A. (2011). Doslidzhennia nadijnosti personal'noi elektronnoi
obchysliuval'noi mashyny [The research the reliability of the personal computer]. Zbirnyk naukovykh
prats' Kirovohrads'koho natsional'noho tekhnichnoho universytetu. Tekhnika v sil's'kohospodars'komu
vyrobnytstvi, haluzeve mashynobuduvannia, avtomatyzatsiia — Collected Works of Kirovohrad National
Technical University. Machinery in Agricultural Production, Industry machine building, Automation. 24,
vol 1. 67-72 [in Ukrainian].

4. Trushakov, D.V. & Moshna, D.Yu. (2011). Stvorennia konfihuratsij obchysliuval'nykh kompleksiv z
pidvyschenoiu nadijnistiu [Creation of the configuration computing system with higher reliability].
Konstruiuvannia, vyrobnytstvo ta ekspluatatsiia sil's'’kohospodars'kykh mashyn. Zahal'noderzhavnyj
mizhvidomchyj naukovo-tekhnichnyj zbirnyk — National Interagency Scientific and Technical Collection
of Works. Design, Production and Exploitation of Agricultural Machines. 41, Vol. Il, 174-181 [in
Ukrainian].

5. Olifer, V.G. & Olifer, N.A. (2002). Komp'juternye seti. Principy, tehnologii, protokoly [Computer
networks. Principles, technologies, protocols]. SPb.: Izdatel'stvo "Piter" [in Russian].

J.B. Tpymakos, no11., kaaa. Texd. Hayk, T.0. Iimymenko, moin.cren., B.B. Hy:xuuii, mo:.crerr.
LenmpanvHoykpaincoKuil HayioHarbHuti mexuiunuil yuisepcumem, v Kponusnuyvxuti, Yxpaina

Jlo oOrpyHTYBaHHSI IPUHIIMITY MOOYA0BH JOKAJILHUX KOMIT IOTEPHUX Mepek

Mertoro HanucaHHs CTarTi € ToTpeda PO3POOHUTH JIOKAIbHY KOMIT' IOTEPHY MEpEeXy , BH3HAUUTH 1
OOTpYyHTYBaTH CKJIQJ amapaTHOTO 1 MPOrpamMHOTO 3a0e3ledeHHs poOOYMX Micllb, MPHBECTH MOPSAOK iX
HaJIaroJKEHHS.

B craTTi pO3IMISMHYTO OCHOBHI NMPUHIWIHN TOOYIOBU JIOKAIBHHUX KOMIT IOTEpHHX Mepex. OmmcaHa
OJIHOPAHroBa JIOKAIbHA KOMII'IOTEpHA Mepexka Ha OCHOBI Texmosorii Fast Ethernet, ii npusHayeHHs, OCHOBHI
mapaMeTpd Ta MPUHIUI POOOTH, a TAaKOK HEOOXIHE amapaTHe Ta mporpaMHe 3abesmneucHHs. JlokanbHa
KOMIT'FOTEpHA Mepeka — 1€ CYKYIHICTh KOMITIOTEpiB, 3’€JJHaHMX JIHIIMH 3B’sI3Ky, sika 3a0e3rnedye
KOpUCTyBayaM MepexXi MOTEeHIIHHY MOXIHMBICTh CHUIBHOIO BHKOPHCTaHHSI PECypCiB BCIX KOMII IOTEpIB.
[pocrimre kaxxy4yu, KOMIT' I0TEpHa MEpeska - [Ie CyKYIHICTh KOMIT IOTEpIB 1 Pi3HUX MPUCTPOIB, 10 3a0e3NeUyI0Th
iHpOpMamiiHUK{ OOMIH MK KOMIT'IOTEpaMH B Mepexi 0e3 BHUKOPHUCTAHHS SKHX-HeOyAb NPOMDKHHX HOCITB
inpopmarii. OCHOBHE TpPU3HAUCHHS KOMIT FOTEPHUX MEPEXK - CIIJIbHE BHKOPHUCTAHHS PECypCiB 1 3aifiCHEHHS
IHTepaKTUBHOTO 3B’ 53Ky K yCepenrHi OMHOTO MPHUMIIICHHS, TaK i 32 1OT0 MEXaMH.

B wmarepianax cTaTTi NPHBEACHO NPHUKJIAI MPOCKTYBaHHS JIOKAJIBHOI KOMIT IOTCPHOI OJIHOPAHTOBOT
Mepeski Ha 0cHOBI TexHoJorii Fast Ethernet, mBuakicts nepemaui ganux sixoi 100 M6/c 3 Tomomnorieto «3ipka», B
Ky BXOJHUTh 8 podounx cranuiid, 1 BOII, 1 komyrarop, 1 mozxem ta 1 mary-nanens. [linkiroueHHs: pobodmx
CTaHII{ 70 KOMyTaropa, 4epe3 Iary-laHeib, BUKOHAHO 32 JOTOMOIOI0 MIJHOTO KaOelto 3 BUTHMH Iapamu
kateropii 5. Byjno po3risHyTO NpH3HAYEHHS Ta OCHOBHI MapaMeTpH JIOKAJIBHHX KOMIT IOTEPHUX MEpeK,
MPOBEJCHO AHAIITHYHUN OIS OCHOBHHMX TEXHOJIOTIH, BHOpaHO Ta OOIPYHTOBAaHO peali3alilo MpPOEKTY
JIOKaTBHOI KOMIT IOTEPHOI Mepeki MEepeXk Ha OCHOBHI CTaHIAPTIB MEpeX Ta 00paHO HAMOLTBII ONTHMATBbHY Ta
cydacHy. KoxxHOMY KOMII'toTepy Mepexi Oymno mpucBoeHO IP-ampecy. Tak sk BCi KOMIT I0TEpH 3HAXOMATHCS B
oJIHOMY TIpuMitieHHi, [IP-agpecu He po3OuBanacs Ha ASKiIbKa IiAMEpPEK.
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