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MOPIBHAHHSA NETBURNER, ARDUINO TA RASPBERY PI JJIsA
BUKOPUCTAHHA B IOT
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HUCITIOJIb3OBAHUA B 10T
COMPARISON OF NETBURNER, ARDUINO AND RASPBERY PI1 TO
USE IN IOT

Anomauia. Mema uyiei cmammi — npogecmu HNOPIGHANbHUL AHAL3
NetBurner, Arduino ma Raspberry Pi - 3 mouxu 30py 001a0HAHHS, NPOSPAMHO20
3abe3neuenus, iHcmpymenmie ma niompumku. Taxooc nposecmu Oesaxuii 02nsio0 y
subopi niamgopmu, axka nioxooums ona neenozo 10T npoexmy abo npoepamu,
00HOUACHO 30epicarouu y MatiOymHbOMy Yili ma Macuimabo8aHicme.
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Annomauusn. Llenv smou cmamvu - nposecmu CpPaAGHUMENbHLIUL AHAIU3
NetBurner, Arduino u Raspberry Pi - ¢ mouxku 3penus 000py0o8anus,
NPOSPAMMHO20 0OecneyeHuUs, UHCMPYMEeHmMOo8 U noodepxcku. Taxoce nposecmu
HeKkomopwvllli 0030p 6 @vibope naam@opmvi, Komopas nooxooum O
onpedenennoco loT npoexma unu npoepammsi, OOHOBPEMEHHO COXPAHAL 8
OyOyuwem yenu u Macumaoupyemocme.

Knroueevie cnoea: NetBurner, Arduino, Raspberry Pi, loT,

MUKDOKOHMPOJLIED.

Summary. The purpose of this article is to conduct a comparative analysis
of NetBurner, Arduino and Raspberry Pi - in terms of hardware, software, tools
and support. Also, to conduct some review in choosing a platform that is suitable
for a particular loT project or program, while keeping future goals and
scalability in mind.

Key words: NetBurner, Arduino, Raspberry Pi, 10T, microcontroller.

Orasin niaargopm

Arduino ta Raspberry Pi maiixe onpa3y 3 MOMEHTY iX CTBOpEHHS HaOyiu
LIMPOKOI MOMYJISIPHOCTI cepell CTYIEeHTIB, BAPOOHHUKIB 00JIaIHaHHS, MMiANPUEMIIIB
Ta HAaBITh XaKepiB OCKUIbKM MarOTh HHM3bKY I[IHY Ta IIUPOKUN CIEKTP
BUKOPUCTaHHA. 3aBIsSKM CBOIM 3arajibHiid KOPHUCHOCTI Ta MOMYJSIPHOCTI BOHHU
BUMIIUIM 32 PAMKH OCBITH Ta X001 1 CTalM OUIbII MOMIMPEHUMHU B J1A0OPATOPHUX,
KOMEPIIIHHUX Ta MPOMUCIOBUX 3acTocyBaHHAX. NetBurner miardgopma moku 1o
He HaOyJa Takoi IMIMPOKOI MOMYJISIPHOCTI, ajieé TUM HE MEHII Ma€ 1€ BCl IIAHCH.
Bona moegnye B cobi moxnuBocTi Arduino Ta Raspberry Pi. NetBurner
MacmTabOBaHWM, ONTHUMI30BAaHUN MOIYJIh KOHTPOIK Ta OOpOOKM SKOCTI

IPOMHUCIIOBOT MPOAYKIIII.
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IHopiBHsiHHA IATOPM

Tabnuysa 1

POyHkuin/MoxIuBIiCTH Arduino Uno NetBurner Raspberry Pi B+
MOD54415
oC - Real Time OS Linux
MoBa nporpaMmyBaHHS Arduino C/IC++ Jlekinpka
[MinTpumka OEM Hi Tak Hi
Husbka noTyxHICTh Tax Hi Hi
3axucT Bijg 3001B KUBJICHHS Tak Tak Hi
Native Networking Hi Tak Tak
Native SSL/SSH Hi Tak Tak
[TinTpuMKa 101aTKOBOTO Tak Tak Hi
o0aHaHHS
[TinTpumka Hi Tak Tak
Oararo3aJayHux JOMATKIB
Ta BUKOPUCTAHHS CEPBEPIB
[TinTpuMKa MPOMHUCIOBOTO Hi Taxk Hi
Jiama3oHy TeMIIepaTyp
[TinTpumka Hi Tak Hi
MacIITaboBaHOCTI
RAM 2KB 64MB 1GB
BOynoBanuii HakonuyyBau 32KB 32MB Bincyrhii
JAHUX
Yacrora mporecopa 16MHz 250 MHz 1.4 GHz
30BHIIIHIM HAKOTHMYYBaY BincyrtHiit USB/SD USB/SD
JAaHUX
Arduino

PosrnsHemo knacuunuii Arduino Uno. ArduinO mMicTUTh MIKPOKOHTPOJIED
8-6iToBuM MikpokoHTposepoM Atmel ATmega328 3 5B perymsartopowm,
TaiMepoM, TOCTIAOBHUM 1HTEep(eiicoM 3B'sI3Ky, CBITJIONI0aMU, aHAJIOTOBUM Ta
1M(ppoBUM BBOJIOM / BHBOJOM Ta JCIKMMH 3arojoBkamMu. BiH Mae He3HauHY
KUIBKICTh maM'sTi Ta 3pydynuit USB-mopT s 3pydHOro 3aBaHTa)KEHHS
HeBenukux mporpam 3 [IK, xoua cmig BigzHauutu, mo USB He mnpairtoe
nBOHAMNpaBieHo. Arduino 103BOJIsIE€ MBUAKO BUTOTOBIISITH POOOUUIA MPOTOTHIIL, 1 B

IJIOMY, 11€ IyKe TPOCTUH Ta HAAIHHUM PUCTPIH.
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Arduino nocraBnsetses 3 kommisitopoM IDE Nofrills, sikuii BuKopucToBye
CTUCHYTHI cuHTakcuc tumy C ++ st 3a0e3nmedeHHs JOTIKK Ta TMOCIiJOBHOCTI,
KOJK 11 HeoOximHo. TyT BIJICYTHS oOIepailiiiHa cucteMa 4u 0araTo3ajgayHiCTh,
IpUJIaJ] Mpalloe Ha TPOLIUBLII, IO MIATPUMYE JIMIIE OJUH UK MPOTrpaMu 1 Mae
ny’)ke 00MexkeHy 0OpOoOKy TaHUX Ta Mam'siTh.

Arduino Halikpaiie 3aCTOCOBYBAaTH JIO HPOCTHUX 3aCTOCYHKIB arapaTHOTO
iHTepdeiicy. 3a3Bu4ail MIKpOKOHTpOJIEp Mpaifoe y "0e3ronosiid" koHpiryparii,
TOOTO BIH HE BHKOPHCTOBYE CTaHIApPTHI 1HTEpdeHcH MK KOMI'IOTEpOM Ta
KOMIT'IOTEPOM TIiJ] 4ac HOpMajbHOI POOOTH, HANPHUKIIAJ, MOHITOp, KJIaBlaTypy 1
T.1. BiH 3amyckaeTbcsi MPaKTUYHO MUTTEBO TIICIS BBIMKHEHHS JKUBJICHHS Ta
HIATPUMYE KOPCTKHUM BIIKIIOUEHHS 0€3 IKOIW JUIsl MpUiiady Ta IMOIIKOIKEHb
nam'siTi, Mo poOUTH MOro YyJOBUM JUIsl CUTYyalllil 3 HECTAOUILHUM >KUBJICHHSIM.
Arduino imeanpbHO MIAXOAWUTH JJIA 3YMTYBaHHS JIAHUX JATYUKIB, NEPEMHUKAUIB,
pearyBaHHs Ha CHUTHaJM, KEpyBaHHS 1 3allyCKy CEpPBOIPHUBOJIB, JBUTYHIB,
HACOCIB, COJICHOI/[IB, CUTHAJIBHUX MPUCTPOIB Ta BHUBEACHHS JAHMX Ha MPOCTI
aucruiei Ta 1HAMKATOpW. JPKepesnoM S>KHUBJICHHS MOXKYTh CIYTyBaTH JTy>KHI
Oatapeliku. BiH 4yg0BO MIAXOMATH JUISI KOHTPOJIIO TPOIECIB Ta aBTOMATH3AIIIi.
Moske BUKOPUCTOBYBATHCh B KOMOIHAIIi 3 IHIIMMHA KOMI'IOTEpaMH, a TaKOXK
wiatdopmamu NetBurner abo Raspberry Pi.

Hepnouiku

Benukuii He0MIK TONIArae B TOMY, IO BiH HE MOCTAYAETHCS 3 OYIb-IKHUMHU
MOYKJIMBICTIO TIAKITIOYCHHS 10 Mepexi. MoxkHa mpuadatu moaatkoBuit Ethernet
amanrep abo HoBY Iutardopmy Ha 6a3i OS Linux - Arduino Yun, ajie 1e 3Ha4HO
JIOPOXKYMH Ta HEBUIIPABIAHUI BapiaHT, OCKIJIBKHU Tpoliec HanamTyBanas Arduino
JUTSL THIKITFOUEHHS 7O MEPEX1 € IOCUTh CKIIaHUM.

MacmradoBaHicTh

[TpoGnemu 3 macmraboBaHicTiO B Arduino MOXXyThb BHHUKATH, MEpPII 3a
BCE, B TOMY, IO BOHM 3aMHUKAalOThCA Ha OOMEXKEHIM MOBI MpPOrpaMyBaHHS

Arduino Ta ocHOBHil npomuBIii. [le oOMexye mpocTip MpoeKTyBaHHS, 1 pOOUTH
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HOro TpOXH CKJIQJHIIIUM JIJISl IEPEXOAY Ta IHTErpallii IIbOro MiKpOKOHTpOJIepa J0
JesIKUX cHcTeM. Ajie MaciuTaOyBaHHS BCE X MOXJIMBE Ha 0a3l MiKpocxeMaMu
Atmel.  Arduin0  103BoJIsE  BHKOPHCTOBYBaTH  BOYJOBaHE  IPOTpPaMHE
3a0€3IeUeHHs, BUXITHUN KO Ta 010;110TE€KH, B MEkKaX YMOB JIIICH31I.

Raspberry Pi

Ile He mpocTHii MikpokoHTpoyuiep, Raspberry Pi - 1ie cmpaBxHiii Ta
MOBHOQYHKIIIOHATPHUN  OAHOIUIATHUH  KoMmm'torep. BiH  BHUKOpPHCTOBYE
apxitektypy System on Chip (SOC) 3 mBUIKUM MIKpOIPOLECOPOM, MIATPUMYE
0araTo3aJayHiCTh CKJIAJIHHUX MMPOrPaMHUX A0JaTKiB. Raspberry Pi Mae moTyxHuit
IHTErpPOBaHUNA MIKPOKOHTPOJIEP, ajie 1€ TUIbKK Horo yactuHa. OCTaHHS MOJENb
Pi Model 3 B + mae 64-po3psaauit Broadcom Cortex-AS53 4oTupboX’siaepHUit
1,4 I'Tu npouecop SOC. Bin Takox Mae 3Ha4HI OOCATH ONEPATUBHOI MaM'ATi,
3iiomunit MicroSD, EEPROM, ¢newm-nam'atsb, anapaTHi 3acodu iHTEpdeiicy, Taki
axk HDMI, USB, WiFi, Bluetooth, rpadgiunuii npouecop (GPU), maremaruit
comnpouecop Ta il nepudepiitai npuctpoi. [caye HaBiTh aeski GPIO 1 Taitmepu,
AKI MOKHAa BHKOPHUCTOBYBAaTM B TIOEJHAHHI 13 30BHIIIHIM amapaTHUM
3a0e3nevyeHHsIM. BiH Mae BCi TI K MOXIIMBOCTI, IO ¥ OyIb-skuil 0a30BHii
KOMIT'FOTED, aji€ 32 HU3bKOIO LIHOIO.

Kpamuii croci6 Bukopuctanus y cyro loT-konrekcti, Raspberry Pi mae
MaJIuii po3Mip, HU3BKY Bary 1 BapTiCTh, a TaKOX OOUYMCIIOBAILHY MOTYXKHICTH B
skocti LINUX XxocTa, SKWM 37aTHUH MIATPUMYBAaTH  0araTo3ajadyHiCTh,
o0cimyroByBaTH (haiiyiu Ta B3aEMOJIISATH 3 THITUMU MEPEKEBUMHU KOMIT'IOTEpaMHU Ta
XMapHUMH IaTGopMaMu.

MacmradoBaHicTh

Raspberry Pi mMoxHa BHUKOPHUCTOBYBATH B SIKOCTI 3araJlHOTO IpoIiecopa
abo cepBepa. Takox BiH miATpUMye O€37114 KOMIIOHEHTIB BKJIOYHO s 10T.
[Ipote depe3 0cOOMMBOCTI apXITEKTypH IUTaTGopMa MOKE CIOKUBATH OLIbIIE

€JIEKTPOCHEPTii HIXK MOXKY OyTH MOTPIOHO.
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NetBurner

[Mpogyktu NetBurner oxorumorots mmpokuit cnektp loT 1 € ribpumom
Arduino ta Raspberry Pi. NetBurner cxoxwuii Ha Arduino 3 TOYKH 30pYy JIETKO,
HAJIAHO 1 TOYHO CHHXPOHI30BAaHMX aHAJIOTOBHUX, ITU(POBUX BXOIIB / BUXOJIB Ta
amapaTHuX mporpaMm. BiH TakoX 4ymoBO MAXOMSTH IJISl IIBHAKOTO 3aITyCKy Ta
HAJIMHOCTI MPHU BIJKIIOYEHHI KUBJEHHS. | HABMaKku, 3 NOMISIAY AM3aHHEPCHKOTO
MPOCTOPY, MOTYKHOCTI OOpOOKH, 0arato3agadyHoOCTi, MEPEKEBUX 1 CEPBEPHUX
MOJKJIMBOCTEH, BiH HabaraTo Ommkde 10 Pi. NetBurner, six i Raspberry Pi, Takox
BukopuctoBye SOC. NetBurner BukopuctoBye mporiecop Microchip ARM Cortex
a6o mponecop NPX Freescale Coldfire (sx MOD5441X, notoyHuii Moayib
OCHOBHOTO siapa). BaxnmBoro BiamiHHICTIO € TOoH ¢akT, mo NetBurner mae
TOJIMHHUK Y PEXHMI pEeajJbHOr0 4acy Ta Jy>K€ ONTUMI30BaHy OIEpaliiiHy
cucteMy peanpHoro uyacy (RTOS), yHiKanpHy [ Hamux HOPOAYKTIB.
JleTepMiHICTUYHA TNPOAYKTHBHICTH B peallbHOMY u4aci poouth NetBurner
BHCOKO3/IaTHOIO JJIsl CHHXPOH13allli, OCJI1IOBHOCTI Ta KOOpAUHAIllT 00JIaJHAHHSI,
JaHUX, 3aBJaHb 1 MpoIleciB. Xo4ya pO3pOOHUKU MOXYTh CaMOCTIHHO BUOUpaTH
IDE 3a BjmacHMM BHOOpPOM TIpM CTBOPEHHI JOJATKIB JUIsI CBOIX MOJYJIIB
NetBurner, mo0 mnporec po3poOku OyB MaKCHUMaJIbHO TJAIKUM Ta JIETKUM,
NetBurner 3a6e3neuye noBHodyHkiionansny IDE Ha 6a3i Eclipse. Lle no3Bossie
CTBOPIOBATH 1 KOH(IrypyBaTH IMPOEKTH, PO3rOpTaTH ixX Ha NPHUCTPOI Ta
MiATPUMYBATH MOBHUI HaO1p QYHKIIINA HAJIArOKEHHS.

Haiikpamuii cnoci6 BuxopucranHsa. BOymoBani mepexi NetBurner Ta
BOyZIOBaHI TPOILIECOPH B PEKUMI PEATBHOTO 4Yacy J03BOJISIIOTH 0O0pOOsATH
CKJIQJIHI aJTOPUTMH, O€3MEYHO OOCIYroByBaTH BeO-cailTh Ta Qaiin, a TaKoX
BIJIMOBIJATH Ha 3anmuTH cepBepa. Lle poOuTh Horo HalKpaliuM BapiaHTOM IS
nporpam, Je notpioeH Oe3neuyHuil Ta HamidHuM 1HTepdeiic loT Ta Mepexese
pimennsi. NetBurner Mae nokansHy MepexKy, MOCTIAOBHUM BBi / BUXia, U(PPOBI
BXOAM / BUXOAM, AaHAJIOTOBI BXOAM / BHUXOAM, NEPETBOPIOBAYl CHUTHAJIB,

BOymoBaHy 00poOKy 1 jerko miarpumye SD-kaptu, USB 2.0 (B Oera-Bepcii) Ta
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WiFi. Moayns SSL / TLS Takok Moke OyTH BHKOPHUCTAHHH JJIA BCIX mepemay
TaHUX.

MacmradoBaHiCTh

RTOS NetBurner takox mnoBuHEH m00pe npamroBath a1 embedded-
IHKeHepiB Ta  BeO-pO3pOOHUKIB, SKUM TMOTPIOHO JIETKO  CTBOPIOBATU
MaciTaboBaHi, HaAIMHI KOMEpINHI Ta MPOMHUCIOBI AoaaTtku. I[IpomMucioBuii
Jlama3oH TeMIeparyp Ta MIATPUMKA PI3HUX MPOTOKOMIB MPOMHCIOBOI

aBTOMaTHSaHﬁ TAKOX ITOJICTIIY€E MaCIHTa6YBaHH}I.
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