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AHotauist. Y naniii poOoTi po3mIsAA€THCS aKTyaIbHICTh Ta MPOOJIeMaTHKa
ornrtumizarii 00poOku iHpopMarlii B CUCTEMaX IHTEPHETY peuei 3a JOMOMOTOI0 METOTY
nepudepiitHnX 004nCICHb.
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Relevance of research topic. The popularity of Internet of things directly
affects the number of calculations and increase Internet traffic, so there is a need to
optimize the operation of data centers and reduce the cost of servicing IoT systems.

Formulation of the problem. Most IoT-systems transmit data to a cloud,
which is accompanied by a large flow of traffic through it and the creation of
additional load on the server. The cost of leasing a server directly depends on the
amount of traffic coming into the cloud, and also increases the risk of system
vulnerability.

Analysis of recent researches and publications. The modern look at the
distributed systems in the IoT consists of reducing the traffic between the cloud and
the place where the data is collected, which increases the security of such systems.
Cloud-based organizations usually receive a lot of data that is not valid and not used,
but companies try to avoid deleting this information.[1]

One of the studies was about creation of a face recognition platform and
transfer it to Edge Computing and compared to the cloud, the response time was from
900 to 169 ms. Moreover the unloading of the cloud can reduce the power
consumption by 30-40% [2].
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Nowadys, edge computing mainly serves as the reception, data storage, filtering
and data transfer to cloud systems. But you need to understand that edge computing
will not supplant the cloud in any case.

Selection of unexplored parts of the general problem. In addition to edge
computing, there are other technologies that can solve the problem, such as distributed
systems, although the method of edge computing partially uses distributed systems, so
here is not all so unambiguous.

Setting objectives. Explore the concept of optimizing loT-systems with edge
computing, review the advantages and disadvantages of this method.

Presentation of the main material. Connecting IoT devices directly to data
centers is accompanied by an increase in load and creates an excess of traffic.

Fig. 1. General representation [5]

An effective solution is to transfer processing of raw information from IoT-
devices to local devices (peripherals), and transmitting to the cloud only processed and
serialized information.

Peripheral calculations can be divided into three categories:

®  (alculations that are conducted only on the periphery. Typically,
such systems are isolated from the network or connect to it in the case of
transmission of already processed data. Such architectures are created for
security systems or when the amount of raw information is too large or not
available during processing.

®  Distribution of computing between the cloud and the periphery.
This category is the most widespread because it allows you to get all the
benefits of these systems.

® Local edge computing. This is a network of gateways located in
one local system.
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One of such peripheral information processing device may be a single-board
computer, such as Intel Edison, Intel Galileo, RaspberryPi, which can act as a gateway.
This approach is not a novelty: single-board computers are the best solution for data
transfer and processing on the Internet, and large businesses create cluster systems of
hardware routers for their own purposes.

To solve the tasks, a single-payment computer must have a relatively small list
of properties, namely:

o Reliable operating system. With the ability to collect your own

distribution that will meet the task [3].

. Support for containerization tools, such as Docker.
. Remote control of the gateway.
o Ability to process, validate the data, and synchronize with other
IoT devices and peripherals.
. Software for connecting new devices using the APL
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Fig. 2. The typical scheme of Edge Computing

Implementation of autopilots and smart city systems (traffic lights, parking
places, roads) makes it impossible to transfer all computations to the cloud, since such
situations require immediate solution on the spot, so the gateway can be an instrument
that will help avoid such problems.

Moreover, many companies are interested in [oT systems and offer solutions for
organization of remote systems, such as WebThings Mozilla and Intel IoT Gateway, so
deployment of the network with edge computing becomes even more affordable with
every year, and the range of functionalities is constantly increasing[4].
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The disadvantages include a large number of edge devices, which complicates
administration and maintenance than a centralized network with multiple servers, so
horizontal scaling of edge computing systems needs to take into account this moment.

Conclusions. In conclusion, use of systems built on the edge computing
method is going to distribute the load on data-center, organize and structure data
transmitting between devices, but at the same time with the horizontal scaling of such
system grows its needs.
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PO3IINMPEHA AHOTALIA
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orjsa CUCTEM 10T
HA OCHOBI NEPU®EPIMHOI'O OBUNACJIEHHS

AKTyajdbHicTh TeMHu jaociaimkenHsi. [lomymsapricte Iarepuery Peueit
6e3mocepeIHHO BILUTMBAE HA KUTBKICTh OOUMCIICHD Ta 30UIbIIeHHS iHTepHET Tpadiky. B
IoT ta Cloud Computing, BuHHKae moTpeba omTuMizamii poOOTH JaTalleHTPIB Ta
3MEHIICHHS BapTOoCTi oOciyroByBanns loT-cucrem.

IHocranoBka mpodaemu. butsmiicte loT-cucrem nepenaroTh JaHi B Xmapy,
IO CYHPOBOJKYETHCS BEJIMKUM IIOTOKOM Tpadiky uepe3 Hei Ta CTBOPEHHIM
J0JJaTKOBOTO HaBaHTAKEHHsI Ha CEpPBEp.

BapricTte openau cepBepa HampsiMy 3aJI€KWUTh B1Jl KIUIbKOCTI Tpadika, L0
HAJIXOIUTHh 70 XMapH, a TaKOXK 30LIbIIye PU3UK BPa3IUBOCTI CUCTEMHU. TOMy BapTo
posrisiHyTH TexHojorito Edge Computing, sik 3aci0 BUpPIMICHHS UX MPOOIEM.

AHani3 ocTaHHIX AocjaixxkeHb i myOaikanii. CyyacHui Morisi Ha po3NoAUIEH1
cucteMd B loT 3BoauThCS 110 3MEHIIEHHS TpadiKy MK XMapow Ta MICHEM, €
BUKOHYETbCSl 30ip HaHMX, 10 30utbirye Oe3meky Takux cucteM. Opranizamii, Mo
MPAIIOIOTh 3 XMapaMH, 3a3BUYail OTPUMYIOTh 0arato JaHHHX, 10 HE € BAIIJHAMH Ta HE
BHUKOPHUCTOBYIOTHCS, aJ1€ KOMITaHi1 HAMAaratoThCsl YHUKATH BUIATICHHS IIi€1 iH(bopMauﬁ.[l]

OxHuM 13 AOCTiKeHb OyJI0 CTBOPEHHS IIaTGOpMH pO3Mi3HABaHHSA OOIUY Ta
nepenecenss ii Ha Edge Computing. B mopiBHSHHI 3 XMaporo, 4ac BIATYKY CKJIaB BiJ
900 mo 169 mc, TakoXK pO3BaHTAXKEHHS XMapHU MOKE 3MEHILUTH €JIEKTPOCIOKUBAHHS
Ha 30-40 %.

BunijieHHs1 HeIOC/IIKEHMX YACTHH 3arajibHol nmpodjemMu. OKpiM IpaHUYHUX
O0uHCIIeHb ICHYIOTH iHII TEXHOJOTii, IO 3/[aTHI BHPIIIMTH IOCTABJIEHY Mpoliemy,
HAINpUKJIaa MeTo]] po3noaiieHnx cucrteM. Posnoninenns Edge Computing Ha mi cucremu,
B 3QJISKHOCTI B 331a4. Po3mo/iiyieHHs] HaBaHTa)KeHb Mk XMaporo Ta repedepieto.

IMocranoBka 3aBaanns. JlocmiguTy KoHIENIio onTumizaiii loT-cucrem 3a momo-
MOTOI0 TiepH(epiitHOro OOUNCICHHS], PO3TIITHYTH MIEPEBAry Ta HEJOIIKU JAHHOTO METO/I.

Bukianennsas ocHoBHOro Marepiany. byno mnpoanamizoBaHo cnocodu
oprasizarii nepedepiiHux 00YUCIICHB, Ta MOAUICHO HA Kputepii. BumiiieHo ocHOBHI
BJIACTUBOCTI OJTHOTLIATHUX KOMIT FOTEPIB Ta HEHOIIKH.

BucnoBku. OTXe, BAKOPUCTaHHS CHCTEMH, MOOYIOBAHOI HA METOMAI TPAHUIHOTO
O0YHUCTICHHS, PO3MOAUIATh HABAHTAXKEHHS HA JATAIlCHTP, OPTraHi3ye Ta CTPYKTYpYy€ JaHi,
K1 IEPEAOTHCS MIXK IIPUCTPOSIMHU, AJl€ B TOU e Yac 3 PO3LIMPEHHSIM CUCTEMH POCTE 1 ii
notpeda B 00CITyroByBaHHI.



