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ABSTRACT

In the article the current state of development of the Internet of Things, its architectures,
technologies and protocols are described. Traffic wireless transmission of sensor data to the
server is investigated.
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Yxke 3aBTpa MHOXeCTBO JAaTYMKOB M YCTPOHCTB MO3BOJIAT JIIOAAM B3aUMOLEHWCTBOBATb C
OKpy»KawlIlled MX Cpe/oW, N03BOJIAA KOMIAHUAM IpeJJaraTh MO 3alpoCcy YCAYyrd «peajbHOr0 MHUpay,
NpeJCcTaBJIsAsA 3TOT «MUP» B BU/Jie [UPPOBBIX 3HAUeHUH.

Kaxaplii eHb A0Ma, HA paboTe, B ABMXKEHUHU, YJAJEHHBIX MeCTax WJIA TJe-Ju60 elé JIoAau
MOJIb3YIOTCSL YCTPOHCTBaMHU, HUcnoJb3yromumMu M2M (machine-to-machine) coeaunenus. I[lpumepom
MOTYT CAYKUTb KJIIOYU OT aBTOMOOWJIS, HApY4YHbI€e Yachl, CHHXpPOHU3UPYIOIIKeECs ¢ TesepoHOM, TesiedoH,
KOTOPBIA IepefaéT MNpeANOYTEeHUs IM0Jb30BaTes]sd Ha TeJeBU30p. bosiee TOro, cerMyac dYesoBeK
ONlepaTUBHO NOJy4YaeT JaHHble ¢ MEAULIMHCKHUX JATYUKOB, IOJb3YyeTCd WHTEPAKTUBHBIMHU TMJAMH U
MHO>KEeCTBOM JIpyTUX CEPBHUCOB.

CylecTByoOLHe CeTH NMPOEKTUPOBAJUCh JAJA JOCTaBKU pPa3/JM4YHbIX BUJOB IAKeTOB U TUIIOB
JaHHbIX. OlHAKO B CKOPOM BPEMEHM MOXKET BO3HHUKHYTb NOTPEOGHOCTb B CO3JaHUM HOBBIX THUIIOB
YCTPOMUCTB U NpUI0KeHUHM [1].

YcnoBHO MOXHO paszaenuTb MHTepHeT Bewel (MB, Internet of Things, loT) Ha mpoMbILJIeHHBIN U
6b1TOBOM. [IpoMbIlieHHbIA UB siBAsieTCS HEKUM pa3BUTHUEM aBTOMATU3MPOBAHHBIX CUCTEM YIIpaBJIEHUS
TexHoJIoru4eckuM mpoieccoM (ACY TII). [IpuMepoM MOXKET CJIYKUTh aBTOMOOUJIb, IAHHBIE O COCTOSTHUHU
y3JI0B KOTOPOr'0 COOGUPAIOTCH U OTIPABJSIOTCA B CEPBUCHBIA LIEHTpP, a IPU HEOOXOJUMOCTHU 3aMEHBI,
dopMuUpyeTcs 3aKa3 Ha BBINYCK, CEPBUCHBIN IIeHTP MOJydYaeT JeTaad, a BJajesel, HHPopMalHo O
Heo6X0JUMOCTH 3aMeHHI [2].

[Toz 661TOBEIM UHTEpHETOM Bellleil MOXKHO NOHMMATh YCTPONCTBA, TOBCEJHEBHO HUCII0Jb3yeMble
JIIABMU: TEJIEBU30PHI C BBIXOJOM B CETh, YMHBI€ YaChl, CACTEMbI <yMHOT0 IOMa» U ApyTHe.

CyliecTByeT HECKOJIBKO BapMaHTOB apxuTeKTyp HTepHeTa Beljei.

[lepBbld BapuaHT - CeTb JIOKAJbHOTO JAOCTyINa, MNPU KOTOPOU IMO0JIb30BaTelb HaNpPSIMYIO
MOJKJII0YaeTcsl K ycrporcTBaM MB («Bewjam»), Kak NpaBUJO, C NMOMOIIbI0 MOOWJIBHBIX YCTPOMCTB. B
OCHOBHOM, B 3TOM CJIy4yae UCIOJIb3YITCs NpoTokoJibl Bluetooth Low Energy u WiFi. «Beuiu», npu Takom
BapHaHTe, B3aUMO/IeCTBOBATb MeX /1y 0601 He MOTyT [3].

Bo BTOpOM BapuaHTe M0JIb30BaTe/b B3aUMOJEHUCTBYET C «BelllaMU» 4yepe3 JIOKAJbHBIN 103,
HCII0JIb3YS pa3indHble MpoToKoJbl Mojenu OSI (Open System Interconnection, Moziesib B3aUMOAEWCTBUS
OTKPBITBIX cHucTeM). [Ipy Takol apxXxUTEKType y3Jibl MOTYT NepeJaBaTb UHGOPMALUIO APYT APYTY WU
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06pa30BbIBAaTh CBA3M B CJydae OTCYTCTBUS MPSMOro NMOAK/IYEHUs K 103y llupoko npuMeHsieTcs
certyac ctrangapt IEEE 802.15.4 s perieHust noio6HbIX 3a4a4 [3].

TpeTuil BapyuaHT NoApa3yMeBaeT NOAKJIYEHHE 10J1b30BaTEJIS K LIJII03Y Yepe3 HEKXUH Ya/IéHHbII
MPOKCHU-CEPBEP,/MPOKCU-CETh, HAa3bIBAEMbIe «06JIAKO». ITO 0OYCJOBJIEHO OTCYTCTBHEM Ny6au4YHOro IP-
ajJipeca y U1J1103a [10 IPUYMHAM 6€30MacCHOCTH, a TaKXKe OTCYTCTBUeM nmy6ynyHoro IP-aapeca y ycrpoiicTBa
M0JIb30BaTeJIsl, KOTOPbIM HE0O6X0UM AJ1s1 ToydyeHus push-yBegomieHuit ot «Bereit» [3].

YeTBEpThIK BapUaHT MpejnoJaraeT NpsMoe MNOJKJ/IOYEHUE «Bellled» K ceTh WHTepHeT. ITo
03HA4YaeT, YTO «BelU» U 06pa30BaHHbIE UMHU CETH [JIO/DKHBI UCIIOJIb30BaTh MPOTOKOJ IP A5 nepenayu
JaHHBIX. bojiee TOro, B JJaHHOM apXWUTEKType HEBO3MOXKEH JIOKaJbHBIM JOCTYN K «BellaM». JlocTyn
OCYIeCTBJ/ISETCS TOJbKO yepe3 «06Jiako». B3auMoeicTBUEe MeXAY «BelllaMU» OPraHU3YeTCs CJI0XKHEE,
YyeM B CJy4Yasx C III030M. [Ipy NOCTPOEHUH TaKOM apXUTEKTYpbl BaXKHOE MECTO JIO/DKHO OTBOJHUTHCS
6e30I1acHOCTH Nlepe/ilaBaeMbIX JaHHBIX [3].

WHTepHeT Bellell CTaBUT psAJ 3aa4 Mepes; IPOTOKOJIOM KaHaJbHOTO YPOBHS: TOMOJIOTHUS CETH,
CTOUMOCTb, 3aJIepXXKa, IPOMNYCKHAasd CHOCOOHOCTh, 0€30MacHOCTb M pAx  Apyrux. HawubGosee
ucnoJsb3dyeMbiMu ceduac AssAoTca IEEE 802.15.4, WiFi u Bluetooth Low Energy.

Crangapt IEEE 802.15.4 oTBeyaeT 3a peasiM3anuio KaHaja cBsi3u. OH onpezesseT Ba HIKHUX
ypoBHs Mojesnu OSI: kaHa/ibHBIN, ypoBeHb AocTyna K cpese (MAC), u dusuveckuil ypoBeHb nepejadu
JlaHHBbIX B cpejie pacnpoctpaHeHus (PHY). [4] Ha ocHoBe faHHOro cTaHJapTa paboTalOT TaKue CTEKU
npoToKO0J10B Kak ZigBee u WirelessHART [5, 6].

Crangapt IEEE 802.11 (WiFi) He mpoekTupoBaJics /sl MCIOJAb30BaHUS B CEHCOPHBIX CETHX,
KOTOpble XapaKTepU3YITCs MaJsblMH 3HEPronoTpe6GJeHUEM U CTOMMOCTbIO, HEGOJIbIIMM paJUuyCcoM
JIeNCTBUSI M HU3KOW INPONYCKHOM cnoco6HOCThl0. Kak asibTepHaTHUBa HEKOTOPbIM TEXHOJIOTHUSM
CEHCOPHBIX ceTel 6bL1 pa3pabotaH low-power WiFi (LP-WiFi). O6prunas cuctema LP-WiFi Bkutoyaer
MUKPOKOHTpPOJIJIEp C HU3KUM 3HepronorpebseHueM, 6JIOK YIpaBJeHUsS 3HepronorpebeHueM,
nHTepdeiic BBOAA-BBIBOAA [/ JATYMKOB, a TaKXe OecrnpoBoaHylo mnoacucteMmy. LP-WiFi mo cBoum
XapaKTepHUCTUKaM cpaBHUM co ctaHgapToM IEEE 802.15.4 [7].

Bluetooth Low Energy (BLE) - TexHosiorusi cranjapta Bluetooth Bepcuu 4 ¢ HU3KUM
3HepronoTpebseHHeM. YCTPoOHCTBa, paboTawliyde MOA yIpaBJeHHEeM [JaHHOW TeXHOJIOTMH, MOTYT
OYHKIIMOHUPOBATD AJIMTENbHOE BpeMs OT HeGOoJIbII0M 6aTapeiku. [IpenMyiecTBOM AaHHOHN TEXHOJIOTUHU
SIBJIIETCS] BO3MOXXHOCTb YCTAHABJMUBATh COEJUHEHHE C YCTPOHCTBAMHU, pabOTAOIUMHU CO CTAaHAAPTHOHN
TexHoJsiorueit Bluetooth [8].

Ha paHHbIM MoMeHT WHTepHeT ucnosib3dyeT cTtek nportokosioB TCP/IP pys B3auMopeicTBus
MeX/ly CETeBBbIMHU y3/JaMU, KOTOPbIHA OblI MpPeAJIOXKEeH JA0CTaTOYHO JAaBHO. B cBoio ouepenb UHTepHeET
Belllell 06beAUHAET MUJUIMAPAbI 00BbEKTOB, KOTOpble OYAYyT CO3/JaBaTh HaMHOIo OoJibllie TpaduKa U
Tpe6oBaTh HAMHOTI'0 60JIbLIIEr0 06'bEMA XPaHUJIUIL JAHHBIX, 4YeM ceryac [9].

[1aBHOM mpo6JsieMol MpoToKoJia IPv4 Ha cerofHAIHUN JeHb SIBJISETCS JJIMHA I10JIS aZpeca BCero
B 32 OUTa, U KaK CJIeJICTBHUE, UCTOLEHHE er0 aIpeCHOTO MPOCTPAHCTBA. DTO CTABUT CEPbE3HYIO 3aJa4yy
nepeJ; BCEM HHTEPHET-COOOILEeCTBOM, IOTOMY 4TO MOCJAeJHUE afipecHble 6J0KH OblIU pacrpesesieHbl B
2011 rony [10].

Ha cMeHy HcnoJib3yeMoMy MPOTOKOJIY OBbLI CO3/1aH HOBbIN — [Pv6. [IpoTokos ncnonb3yeT 128 6UT
JUIs TI0JIS1 aZipeca, U MO03BOoJIsieT Ha3HAUYUTh COOCTBEHHbIE CeTeBbIe aJjpeca BCeM YCTPONCTBAM, KOTOPBIM
3TO HEOOXOIUMO ceilyac U B 0603puMoM OyayiieM. OJHaKO 3aroJioBoK nakerta IPv6 He MeHee 4eM B /iBa
pasa npeBbIIIAeT pa3Mep 3aroJioBka nakera [Pv4 [11].

1 pelieHust Ipo6JIeMbl yMEHbIIIEHUsI 3HEPTONOTPe6JIeH s, a TaKXKe TPo6JieMbl KOHBEPreHIIUH
CEHCOPHBIX ceTel ¢ ceTAMHU IP, 6b1s1 co3/1aH M aKTUBHO pa3BuBaeTcs ctaHAapT 6LoWPAN (IPv6 over Low
power Wireless Personal Area Networks). OH onuceiBaeT cxxaTbii opmat IPv6 151 nepejadyu ero rno cetsam
Ha ocHoBe IEEE 802.15.4. [12] AHa/iorM4HOe pelieHre CYllecTBYeT AJs nepefadyu nakera IPv6 yepes BLE
[13].

Ha ypoBHe mnpusoxkeHudl Haubosiee pPACHPOCTPAaHEHHBIMU U UCIOJb3yEMBbIMHU SIBJISIOTCSA
npotokoJbl MQTT u CoAP. MQTT siB/isieTCS KJ1aCCHYECKUM POTOKOJIOM THUIIA U3aTe/b-TIOAMCUUK, TOTAA
kak CoAP - aTo nmpoTokos TUna 3anpoc/orBeT, ocHoBaHHbIN Ha REST ma6soHe.

MQTT (Message Queue Telemetry Transport) - npoTokos o6MeHa COOOIIEHHUSAMU MEXKAY
YCTPOMCTBaMU IO NMPHUHIUIY H3JaTeNb-TMOANUCYUK, paboTaronidii moBepx mnpotokosia TCP. JlaHHBIN
MPOTOKOJ GBI CO3/iaH /JIs1 UCI0JIb30BAHUS B CETSAX C HU3KOW MOJIOCOM NMPOMYCKaHUs, CETSAX C BBICOKOU
3a/lep>KKOM MJIM HEHAIEXHbIX ceTax [14].

CoAP (Constrained Application Protocol) - mpoToKoJs1 IPHUKJIaJHOrO YPOBHS, paboTaWIIUN Ha
ocHoBe REST (Representational State Transfer) ma6s0H0B, u cxox nmpotokosioMm HTTP ¢ Toyku 3peHus
pa6oThel ¢ REST ma6onamu. [Ipotokos CoAP siBsisieTcst 6uHapHBIM U paboTaeT noBepx UDP, B oTsinyue ot
HTTP. laHHBI} TPOTOKOJI UCI0/1b3YETCS YCTPOUCTBAMU U CETSIMU C OrPaHUYEHHBIMU pecypcamu [15].
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dopmaT JaHHBIX, IpU 0O0MeHe HHOpMaIMel ¢ JaTYNKaMHU, MOXKET 6bITh JINOO TEKCTOBBIM, JINOO
OuHapHBIM. TeKCTOBBIA OOBIYHO y/I0OHEe A1 YeJIOBEKA, TOrJa KaK OMHAPHBIN TsKesiee I OTJIAJKU B
c/ay4ae BO3HUKHOBeHMs OIIMO0K. OfHAKo, JaHHblE, 3aKOJMpPOBaHHble B OUHApPHbIM (opMaT, 0OBIYHO,
HaMHOTO MeHblIle 110 06'bEMY, U PacXOAyIOT MeHbIlle 3apsi/ia 6aTapeu Mpy oTnpaske [3].

MHTepHeT Belled IMpeAnosaraeT IOBCEMECTHOe IOAKJ/IIOYEHHe YCTPOUCTB. B kavecTBe
6ecrnpoBO/IHbIX TEXHOJIOTUH JJis1 TOJKJII0YeH s «Bellel» K MHTepHeTy HauboJiee aKTUBHO UCIIO0JIb3YOTCS
CeTH COTOBOHM CBsA3W. Pa3paboTka cucTeM HATOro nokoJsieHusi 5G BeJéTcs ¢ y4yéToM NMOTpeGHOCTeH
WHTepHeTa Bellleil B HU3KOH 3aJiepKKe, HU3KOM 3HEPronoTpebGJieHHUHM U MajioM pasMmepe Kajpa.
Pa3pabaThiBaloTCs TaK)Ke, TaK Ha3blBaeMble pacnpe/ieJIéHHbIE CETH C HU3KUM 3HepromnorpebieHueM
(Low-power Wide-area Network, LPWAN), 0co6eHHOCTbI0 KOTOPBIX SIBJISIETCS HU3Kasl CKOPOCTh Nepe/iadu
Y 6oJibLlIasi 30HA MOKPBITUA [2].

3a nocaegHue roabl MHTepHeT Beleit Habpas 60JblIYI0 NONY/IAPHOCTb. Pa3pabaThiBaeTcs psij
MPOEKTOB, TEXHOJIOTUH, CTaHAAPTOB, YCTPOUCTB. B KOHTekcTe MHTepHeTa BelleH, «Belib» SBJAETCA
00beKTOM ¢U3MYeCKOro WJd HUHOOpMAIMOHHOTO Mupa. OHa [Jo/DKHA OBbITh  YHUKAJbHO
WAeHTUPUIMPOBaHA U UHTEPUPOBAHA B CETh, TO ECTb UMETh a/ipec ¥ CIOCOOHOCTh B3aUMO/eHCTBOBATh
¢ ipyruMu o6bekTaMu. Kak mpaBuIio, ceiiuac B KauecTBe TaKHX «Belljei» paccMaTPUBAIOTCS YCTPOUCTBA C
OTpaHUYEHHBIMHU pecypcaMH, Takue JaTYUMKU U MeXaHW3Mbl/NpuBoAbl [16] OpHako MHTepHeT Belel
MOXeT BKJIIOYATb B cebs U B3aWMOJEHCTBHUE C ObITOBBIMU NPUOGOpPAMU, TPAHCIOPTOM WJIM Jpyrou
TEeXHUKOMU.

Ha cerogHAmHUN JieHb 3KCHEPThI NPUXOJAT K BBIBOAY 00 OTCYTCTBUM €JWHOM KOHIENIUU
pa3BuTusA HMHTepHeTa Belleil [16]. TO HPOUCXOAUT MO NPUYMHE OObeAUHEHUS DPA3JIMYHOrO poja
TEXHOJIOTUH U 3ajJiad 1oJ eJWHbIA TepMHUH HHTepHeTa Bellel: CEHCOpPHbIE CETH, OBITOBAas TEXHUKAQ,
TPAaHCHOPT U TPaHCIOPTHAsA HHPPACTPYKTYpa, NPOMBILIIEHHOCTb, MEIUIIMHA K MHOXECTBO JpyTrux cdep.
Cellyac MOXHO CyAuTb O TOM, 4TOo HHTepHeT Belleld aKTHBHO pa3BUBaeTCd, HO TOBOPUTb O €ro
yHUPUKALMU [TOKA eLé paHo.

CyuiecTByeT psify MPOEKTOB, KOTOpPble MO3BOJISIOT BOIUIOLATh B KM3Hb MHTepHeT Belleld Ha
6bITOBOM ypoBHe. [IpuMepamMu MoryT caykuTb npoekThl DeviceHive, Kaa project, Blynk u apyrue. 3tu
pellleHHs] TO3BOJISIIOT B3aMMOJENCTBOBATh JAAaTYMKAM M IPUBOJAM C MOMOILbI0 TaKUX YCTPOWCTB KakK
KoHTpossiep  Arduino, MuHHaTIOpHbI  wifi-moxyne  ESP8266, jgomamHui — MaplipyTH3aTop,
MHUKPOKOMITbIOTEp, NepeaaTynku Bluetooth u BLE, 1 mpuiokeHUsIM, HaTMCAaHHBIM Ha PA3JIMYHBIX A3bIKAX
Y paboTamUiMX Ha pa3HbIX JIaTPOpMax, UCI0/1b30BaTh Wifi-ceTH ¢ MpsAMBIM AOCTynOM B UHTepHeT ujy,
Hanpumep, ZigBee-ceTy, ucnosib3ys uuio3 [17].

[ psfloBoro noJib3oBaTesisi HauboJiee GBLICTPBIM pelleHUeM BHeJpeHUs1 WUHTepHeTa Belied
sBJseTca JoMalHsAsA (simyHas) wifi-ceTs. [lepepatoniuil MoAy/Ib C MOJAKJIIOYEHHBIMH K HEMY JaTYMKaMU
CO3/JaéT U MOTpebIsieT He3HAYUTEIbHOE KOJNYeCTBO TpadHrKa, U BeposiTHee BCEro JaHHbINA TpadUK He
CMOXKET 0Ka3aTh HETaTUBHOTO BO3JelcTBUsA. O/lHaKO nepcneKkTuBa UHTepHeTA Belllell 00 beAUHUTD B CETh
abCoJII0THO JI06ble Bell MOMKeT MPUBECTH B OYAYIIEM K Neperpyske CYIIeCTBYIOUIUX CETEeH mepesadu
JlaHHBIX TpapHUKOM 60JIBLIOT0 KOJIMYECTBA YCTPOMCTB.

Jsia u3ydeHUs JAaHHOW Mpo6JeMbl ObLIO NMPUHATO pelleHHe HCI0JIb30BaTh WMUTALMOHHBIE
MojZienn [P-ceTeld ¢ MOAKJIIOYEHHBIMH K CEHCOPHBIMM CeTsMU. JlJisi co3faHusl aJleKBaTHOM MOJAed
MOSIBJISIETCS HEOOXOAUMOCTD Y3HATh XapaKTePUCTUKU TpadHKa, TeHEPUPYEMOT0 yCTPOUCTBAMHU, KOTOpbIEe
MO/IKJ/IFOYAI0TCS K CEHCOPHBIM ceTsM [17].

Jns uccnenoBanus 6611 B3AT wifi-moayns ESP8266. Ha faHHBIM MOMEHT 3TO OAWH HMOMYJISAPHBIX
MoAyJield /i1 CO3/laHHUSI MUHUATIOPHBIX 6eCpoBOAHBIX YCTPONCTB cbopa U nepefjayu MHPopManuu ob
OKpyKamwlnei cpezne yepe3 UHTepHeT. Bbl10 MCIO/B30BaHO [Ba pa3HbIX MPOrpaMMHBIX OOecrneyeHus:
DeviceHive u Blynk. O6a mpoekTa MMeWT OTKPBITBIA HCXOAHBIA KOJl, @ TAaKXe IMPeAOCTAaBJISIOT AJIs
HCII0JIb30BaHUsI 06/1a4Hble CEPBUCHI.

Pa6oTta Mozys Gbl1a MPOTECTHPOBAHA B TPEX pexXMMax paboThl: GOHOBOM, NOJTyYeHHUH KOMaH/ bl
Y [lepe/iayy JaHHbIX JaTuyriKa. Ha pucynkax 1 v 2 mokasaH npoiecc o6MeHa JaHHbIMU MEX/Y YCTPONCTBOM
Y 06JIa4YHBIM CepBepOoM B GOHOBOM PEXUME.
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B Ta6smue 1 npejacTaB/ieHbl JaHHbIE 32 5 MUHYT pa6oTbl B GOHOBOM pexxrMe. Kak BUAHO U3
pucyHKoB 14 2, a Tak»ke TabJIMIbI 1, B 1epBOM cJIyyae Nepe/iada JaHHBIX IPOHUCXOAUT PeXe, YeM BO BTOPOM
Y o6l1lee KOJIMUECTBO Nepe/JaHHbIX IAaKeTOB MEeHbIIE B /IBa pa3a, HO IPH 3TOM pa3Mep NaKeTOB GoJIbIIe.
CTOUT OTMETUTH, YTO B 060UX CIy4yasx okoJsio 70% nakeToB uMesid pa3Mep He 6osiee 80 GalT.

Tabauya 1. [lanHble hoH08020 pescuma

DeviceHive Blynk
KosinyecTBO NakeToB 75 168
MakcuMaJIbHbIM pa3Mep nakeTa, 6aiT 738 608
MuHMMaJbHBIN pa3Mep nakeTa, 6alT 72 64

Bo BTOpOM pexuMe paboTbl Ha YCTPOHCTBO OTNPAaBJAjach KOMaHJA U3MEHEHUs COCTOSHUS
onHoro u3 nudpoBbix MUHOB ESP8266 kKaxabie 15 cekyHa B TedeHHe 5 MHUHYT. TakuM o6pa3om
MMUTHPOBAJIMCh BKJIIOUEHHE U BBIKJIIOUEHHEe IPUBOAOB. MHANKATOPOM CJIYXKUJI JUOJ, TIOJKJIIOYEHHBIN K
JaHHoMy nuHy. Ha rpaduke pucyHka 3 BuAHo, 4To npu pabote DeviceHive kosinuecTBO NakeToOB U 4acTOTa
nepejiayd yBeJUYWJIACh, TOrja Kak pabora Blynk (puc. 4) Mano uaMeHUIACh, O YEM MOXKHO CYAUTb U3

TaGJIUIBI 2.
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Tabauya 2. [laHHble pexrcuma noayHeHust KoMaHdbl

DeviceHive Blynk
KosimyecTBO nakeToB 309 200
MakcuMaJIbHbIM pa3Mep MakeTa, 6aluT 1008 608
MuHHMaJIbHBINA pa3Mep NakeTa, 6anuT 72 64

[Ipu oTnpaBKe AAaHHBIX AAaTYHKa IOJIb30BaTe/ 0 Ha cepBep (puc. 5 U 6) xapakTepuctuku Blynk
HM3MEHSAIOTCS He3HAYUTEJbHO, Torja Kak DeviceHive mokasbiBaeT pe3y/ibTaThl ropas/io XyKe, Kak BUAHO
n3 Tabaunuel 3. [Ipu aToM ciayyae DeviceHive 6osiee 80% makeToB UMeIOT pa3Mep MeHblie 80 GaiT.
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Tabauya 3. JaHHble pexcuma nepedayu OaHHbIX 0amyuka

DeviceHive Blynk
KosinyecTBO NakeToB 575 180
MakcuMaJIbHbIM pa3Mep nakeTa, 6alT 875 608
MuHMMaJbHBIN pa3Mep nakeTa, 6alT 72 64

JlaHHoe ncciefoBaHue TpadrKa 0Ka3as0, Kak OT/IMYMeE Pa6oThl pa3HbIX pellleHu TPUKJIaJHOT0
ypoBHa Mogenu OSI, Tak ¥ o6imue NpusHakKu TpaduKa yCTPOWCTB, MCIOJb3YeEMBIX MPU CO3JAaHUU
UuTtepHerta Bewei. Tak, okoso 80% mnakeToB, nepefaBaeMbIX MeXJy YCTPOHMCTBOM U CEPBEPOM, UMEET
pasmep MmeHee 80 6GaUT MPU MCIOJIb30BAHUN 060UX ITPOEKTOB.

[Ipeo6sialaHue TAKETOB MaJIOr0 pasMepa ¥y TaKUX YCTPOUCTB MOXET CO3/]aBaTh MPOOGJIeMbI JIJIst
COBpPEMEHHBIX ceTell MpHU NPOABMKEHUH TpadHrKa IPU CTPEMUTENbHOM YBEJUYEHUU TaKUX YCTPOWUCTB B
OyayuieM BBUJIY 60Jiee BBICOKHUX HAaKJAJHBIX PACXOJOB HAa UX 06PabOTKY IO CPAaBHEHUIO C MaKeTaMU
60JIbILIKUX Pa3MepOB.

[lepcnekTUBaMU JajibHeMNIIEN paboThI ABJSIOTCSA UCCAeJ0BaHHE CBOMCTB KOHCOJIHUAUPOBAHHOIO
TpaduKa INpH OJHOBPEMEHHON paboTe MHOXKeCTBa 6eClNpoOBOAHBIX YCTPONCTB C JaTYUKAMH U
nocjefyollee MoJeJMpoBaHUe BAUsHUS Tpaduka WHTepHeTa Beljeldl Ha COBpPEMEHHble CeTH, [jie
HWCTOYHUKAMHU TpaduKa BMECTO OJMHOYHBIX y3JI0B OYAYT BBICTyHNATb CETH CEHCOPOB U JATUYUKOB, C
MOMOIBIO YK€ OTJIZXKEHHOM MMHUTALMOHHOM Mojesnu [18] c yyeToM BBbISIBJEHHBIX B JaHHOW paboTe
XapaKTepHbIX pa3MepoB MaKeTOB.
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