ITPAKTHYHA POBOTA Nel

Tema: Mone/iloBaHHSI MiKpPOeJIEKTPOHHOI iH(opManiiiHOl cucTeMn

Mera: O3HaliOMJIeHHS 3 XMApHHUMH TeXHOJIOTiIMH OOpPOOKHM JaHUX MPH

MOJeJTIOBaHHI

MIiKPOKOHTPOJIEPiB

MIKPOeJEeKTPOHHUX

iHgopmaniiHux

1.1 [Ty6niuni xmapsi cepBepu g loT mpuctpois
1.1.1 MQTT 6poxepu

cucteM Ha 0asi

[Iporokon MQTT - me maOyTh Hailnepiie, Ha IO HATUKA€NICd B
NOIIYKOBHUX CUCTEMAaX, KOJIM IIYKA€EII COCIO BIITATIEHOTO YIPABIIIHHS PI3HUMHU
"po3yMHUMHU TipucTposiMu". JlJisi TaHOTO MPOTOKOJYy iCHY€ Oarato roTOBUX
010mioTek 1151 Arduino IDE. Mo0OisibHHX TTporpam - 10CTaTHbO, 11100 BUOpaTH i
Uit cMapT@oHa, 1 JUIsl KOHTPOJBHOI MaHell, 3p00JIEHOT 3 CTapoIaBHBOTO
iaHmera. ToX 1€, HaleBHO, HAWMNOMyJSPHIMIMANA BapiaHT s peani3aiii

BI/IJIAJICHOTO  KEpYyBaHHS.

XMapHUX

cepBepiB

TaKOXK JOCHTH

Oararo,

HasuBaroTbcs BoHU MQTT 6pokepamu. KopoTki BiIoMOCT1 HaBeI€H1 B TaOJIHIII
1.1, netanpHilie KokeH Opokep OyJie OMUcaHO HUKYE.
Tabmuns 1.1 — Iepenik MQTT 6pokepis.

JIHIB

Bepcisn . Haiibinvw 61r00>cemnui
P Tun Ipeixc N .
Cepsic npomoxony | . (Web [APL |~ . mapugruii naan (3a micays) |Ocodnueocmi
ma nopmu Lina Oomerrcennsn
MQTT 3.1.1 25 ni - Hemae
cloudmgtt.com |TCP, TLS,|L+P |/ |X 5% 0 Kbits 6e3KOIITOBHUX
WS+TLS Tapudis
[otpiben
mqtt.by TCP L+P X X luser/xx/  |FREE |6e3 obmexenn meBHUiT npedike
JUTS TOTTIKIB
100 M1 IKJIFOUEHb; S{I;J;aléilgz a
MQTT 5 1 MIH TIOBIIOMJICHB 32 e I; S B
flespi.io TCP. TLS TOK [/ v FREE [xBmmmHy; OE}T/ ?[OM
' 100MB retained |0 TYIOM:
. [InaTthi nocnyru
IIOBiJOMJICHb
Ha 3aITHT.
MQTT 3.1.1 100 migkroueHs; | [likaBuii
shiftr.io TCP TLs |lL+p \/ \/ FREE 5000 moBigomiieHb 3aliHTepdeiic
' WS+’TLS ' CEeKYyHIY; MOHITOPHHTY
6 roauH poboTH Ha 100y |poboTH cepBepa
. . [TyGmuyHbIi
HiveMQ Public  [MQTT 3.1.1 X % % Y
FREE |6e3 oOMexeHb cepsep, 0e3
Broker TCP, WS aBTOpU3ALIH
HeBenukuii  4ac
100 T AKJTIOYEHB; 30epiranns
HiveMQCloud  [MQTT 3.L1) o s [x creg |10 GB  uomicm; Lf:iﬂifmem, .
Cluster TLS only TepMin 30epiranns 10 3| ool P

JMITY basic
HOrOJMHHA CTAaBKa




MQTT 3.1.1 IyGuivHmii
L cepBep 6e3
mosquitto.org TCP,  TLS,|X FREE |[Ges o6mexens aBTopH3ALii.
WS, WS+TLS IneanpHuit IS
TectyBanHs TLS
IoT miardopmu.
TONMKA B . HAyxe  cxmanumit
IBM Cloud TCP. TLS " Thoro omb. |FREE 500 HiJK/II04YeHb; |Bapiant. TOMMKH y
(Bluemix) ’ ' p p- 200 MB Ha MeTpuky  |cTporo
@opMaTe BHU3HAYEHOMY
dbopmari
IoTpiOHuit
neBHUN  mpedike
MQTT 3.1.1 0e3 orp. Mo KIieHTaM; | TOIHKIB.
mqtt.dioty.co TCP, TLS,|L+P le@mail/ [FREE |50000 nopimomieHs Ha|O6MexeHHs
WS+TLS micsinp (~70 Ha roauHy) [npubmsHo 70
IIOB1IOMJICHb Ha
TOJIUHY
50 M1 KJTIOYEHb; oT o
. . 1aTHOPMHU.
Solzce.gloud TCP, TLS 2 FREE i GBSSHHX }éa MICHUE, |51y crotammuit
(PubSub+) SOCPEHCHUX | s pianr.
JTAHUX
FREE
50
11 IKJTFOY 50 1
CHb; I KITIOYEHb;
> . CrxiagHa
MQTT 3.1.1 10000 |10000 mosimomieHs Ha
myqtthub.com TCP TLS L+P nosizowt |gexs: cucrema
’ eHb  Ha|10 MB retained obmexer,
JIEHb;
10 MB
retained

[Ipumitka: y croBnui "Tum aBT." BKa3aHO THI aBTOPU3ALIIi:
o X — Ge3 aBTopm3aii (myGiunmil 6pokep)
e |+P — apTopu3aiiis 3a JIOTIHOM Ta MapoJieM
e TOK — aBTOpM3alIist 32 TOKEHOM, 10 TEHEPYETHCS CEPBICOM
e SRT — aBTOpum3aris 3a cepTrudikaTtoM KOpUCTyBayda

Cepgic cloudmgqtt.com pocuTh 3pyyHUM Ta MPOCTHI, BCE IHTYITUBHO
3posymizno. Y 2018 pori cepBic AoIyckaB Ha O€3KOMITOBHOMY Tapu(HOMY TUTaHI
nigkmoueHHsa 10 10 nmpuctpois, ane Ha el yac CloutMQTT.com cTtaB nmoBHICTIO
nmatHaM. Halinemesmuii moratauit Tapudauii mman Humble Hedgehog xomitye Ha
MOMCHT HalMcaHHs cTarTi 5 § Ha Micamb. Y JaHOMy TakeTi BChoro — 25
M IKJIFOYEHb.

[Tmrocu: GaraTo MpUKIAAiB HA PI3HUX CaTax.

Minycu: HeMae 6€3KOITOBHUX TapuQiB, BCE JUIIE 3a TPOIIIi.

[Ipoctuii y BukopuctanHi 6pokep mgqtt.by. [Ipo oOMmexxeHHs He CcKa3aHO
Hiyoro. [linTpumye aBTOpHW3aIlilo, ajleé € MOMKJIUBICTb 3pOOUTH JAEsIKI TOIIKU
nyOJIYHUMHU, TOOTO BIAKPUTH ISl PELUTH KOPUCTYBaylB cepBicy. Alie HeMae
niaTpumMku Oesneynoro 3'eaHanHs (TLS), ne moxxke OyTH KpUTHYHO AJIA JESKHUX
nporpam. KoskeH myOJiKOBaHMII TOIIK TOBHHEH MOYUHATHCS 3 Tpedikcy
"/user/iM'si_kopucTyBaya', 10 JIENI0 YCKJIAJHIOE HAJAIITYyBaHHS MOOUTHHMX mqtt
KJIIEHTIB, ajie¢ HE CYTTEBO. 3 TUIIOCIB — Ha CEPBEPl € 3araJibHOJOCTYITHI TOMIKU 3
JaTOIO Ta 4acoM, II0 Ty’K€ 3pYYHO JUJIsl KOHTPOJIbHOI MMaHesl Ha OCHOBI IUIaHIIETa,
sKa Tpairoe 24 roguHu Ha 100y — 3apa3oM 1 TOJUHHUKH I11€ OJIHI.



[Tmrocu: 6e3 Oy ib-sIKuX 0OMEXKEHbB, € MyOI1YH1 TOMIKH, MOYKHA OMyOJIIKyBaTH
CBO{ TOMIKH.

Minycu: mnoTpiOHMII meBHHM mnpedikc s TomikiB, Hemae SSL/TLS
mupyBaHHS MAKIIOYEHb.

CepBic mgqtt.flespi.io gomyckae ax 100 KOHKypyrOUHMX TMiIKIIOYEHb
OJTHOYACHO 1 BEJMYE3HI O0CATH MOBIIOMIICHB, IO MEPENAIOThCSA 1 30epiraroThesl.
Opnaxk cepsic He Takui 3pyunuii, sk CloudMQTT. KonTponbHa naHesnas He Iyxe
3pydHa (Xo4ya ¥ yJOCKOHANIOETHCS), HANAIITyBaHHSA MpaB JOCTYIy Ha MEpIIAl
MOTJISIT YCKJIaHEHO. ABTOpH3allisl 1 TPUCTPOIB, 1 CMapT(OHIB BUKOHYETHCS K Y
BCIX, a [10 TeHEPOBAHUM TOKEHAM 3 OOMEKEHUM TepMIHOM Jii. CTporo Kaxyuu, 1e
naneko He Tutbku MQTT Gpokep, Tak 110, MOXKJIMBO, 1HO/II Ha PI3HUX cMapTQoHaX
NepecTae OHOBIIOBATHUCS 1HPOpMAIIS B AEIKUX TOMAX.

[Tmrocu: 1o 100 miaKIIOYEHb.

MiHycu: He 1y’Ke 3py4YHHA, CKIIaAHUI y HATAIITYBaHH1 CIIOYATKY, TOCTYII IO
TOKEHaM 3 OOMEXEHUM TEPMIHOM Jii.

Cepsic shiftr.io - mocurp uikaBmii Opoxep. Cepic miarpumye MQTT
nportokon Bepcii 3.1.1, miakmouenns moxxiuse uepe3 TCP, SSL/TLS ta WebSocket
3'enHanHA. KpiM Toro, moxnuBa B3aemofis 3 Opokepom no HTTP-mporokomy,
HaIIPUKJIA, 1€ MOXe OyTH KOPUCHO ISl OTPUMaHHS JaHUX Ha Oy/Ib-sIKUW caldT abo
nonatok. Cepsic Hagae Bxe rotoBuil Desktop-nonaTok ans pobotu 3 OpokepoMm.
["on0BHOIO K 0COOJMBICTIO OpOKepa € JOCUTH IiKaBuil iHTep(deiic ynpaBiliHHI, Ha
SAKOMY B JUHAMIYHOMY PEXHMI BiJOOpaxaroThbCsl y BUIIISIAI CXEMH MJIKIIOUYEHI
MPUCTPOI, TEHEPOBaHI HUMU TOTIMKH, TIAMUCKA HA HUX, 1 JIaHI.

Ha O6e3komroBHOMY Tapudi moxnuBe miakmrodeHHs 1m0 100 mpuctpois
onnovyacHo Ta A0 5000 moBimomiieHb 3a cekyHmy. KpiM TOro, MOXXHa CTBOPHUTH
K1JIbKa €K3eMIUISIPIB OpoKepa Ta MpalroBaTy 3 HUMU MapaienbHo. s ocoducToro
3aCTOCYBaHHS ILIJIKOM IMPUIHATHI YMOBHU. AJie, HA MPEBEIUKUI kKajb, € 1€ OJIHE
oOMeKeHHs: OE€3KOIITOBHI €K3EMILIAPU HE MOXKYTh MPaItoBaTH Oiyible 6 TOAUH Ha
100y, MICJIsl YOTO BOHU MEPEBOJATHCS B CIUITYUN PEKUM.

[IpoGnemu 13 miakmodeHHsM a0 shiftr.io: Ha TecroBoMy mNpuUCTPOi
MPOSIBIISIETHCS K MepioanydHi oOpuBH 3B's3Ky KiieHTIB (ESP32 ta cmapTtdona) Big
Opokepa, maHeN b yrnpaBiiHHs y 1ei yac Bunae “Instance Unreachable”.

3 1HmMMX 0cOOJMBOCTEH BapTO BIA3HAYMTH BIJACYTHICTH Tpedikca mepen
TomikaMu (TOOTO HEMae HEOOXIHOCTI CTaBUTH IM'S KopucTyBaua abo ciuenr ( /)
nepea iM'ssm Torika: 3amicth “/device/lamp0” cnix mucatu “device/lamp0”, ToOTO
e Opokep HUIKOM miaxoauth ajsi podotu 3 loT Manager [lomkuHa TOMmiKa
oOMexeHa 128 cumBoiamMu, a po3Mip MOBIAOMIIEHHS, IO MyOJIKY€EThCS, HE MOXKE
OyTu Oinbie 64 kino6anT. KinbKicTh MAMMCOK HA KOXKHE aKTUBHE TIAKITIOUEHHS HE
noBuHHa mnepeBunryBatd 100. € MOXIMBICTP TEpPEeBECTH CTBOpeHUl Bamu
MPUBATHUHN €K3EMIUISIP y MyOIIYHUN TO0CTYyH, TOOTO HAJATH JOCTYII 10 HHOTO BCIM
OakarounM (HampukiIad, s JeMo-Bepceii Bamoro nmpoekry).

[Imocu: go 100 migkiaroueHb, HEMae HEOOXIMHOCTI B mpedikci TOIMIKIB
(miaxoauts a5 [oT Manager).



Minycu: cepBep mpairoe jauiie 6 roguH Ha g00y; JOCHTh 4YacTi OOpUBH
3B's13Ky 3 OpokepoM (Instance Unreachable).

[ToBHicTiO Oe3komToBHUM myoniuauii 6pokep HiveMQ Public Broker 6e3
KOIHUX OOMexeHb. [IpuHaliMHI, Ha TOJOBHIM CTOpiHII OpoKepa Mpo HHUX HE
HaImMcaHo. AJjie € - 1ieil Opokep He Mae KOJHOI aBTOpH3allii, TOOTO B3araji HISKOI.
ToOTO BCl MOBIIOMIJICHHS, IO MEPECHIIAIOTHCA MK MPUCTPOEM 1 KOPHUCTYyBAUEM,
MO’KE TIPOYUTATH OYb-XTO. Y IIbOMY HE Oyi10 O BEWKOI Tparemii, sIKIo e TUTbKU
SKICh TTOKa3HUKU TEMIIEpaTypH 1 BOJIOTOCT1, CEKPETY BOHU HE MPEJICTABIIAIOTh. AJle
KOJIM CIpaBa CTOCYETHCS BIIJAJICHOTO YIpPaBIiHHSA "pO3yMHUM OyAMHKOM'", TO
Takui OpoKep BXKe B MPUHIIMII HE T1IXOIUTh.

ITmrocH: O0e3KOIMTOBHUM, O3 0OMEKEHD IIOJI0 MIIKIFOUYEHbD.

MiHycu: MIIXOAWTh TIUIBKK JIJI1 TECTYBaHHA Ta METEOCTaHIlid 0e3
BIJJAJIEHOTO KEPyBaHHS.

Komepuiiinuii 6pokep HiveMQ Cloud Cluster 3 aBTopu3zariero. HiveMQ
Cloud minrpumye Bcto cnenudikamito MQTT, Brimrouaroun QoS 1 Ta 2, 30epexkeHi
MOBIJJOMJICHHS, 3arajibHl IMEpPEeIIUIaTH, BJIACTUBOCTI KOPUCTYBadiB Ta HEraTHBHI
niaTBepakeHHs. Ha 6e3komroBHOoMy TapuduoMy miani Basic nomyckaerscs 100
KOHKYPEHTHUX NiAKIoueHb, 10 rirabait Ttpadiky wniomicsis, MaKCUMaIbHUN
pPO3MIp MOBIAOMIIEHHS 5 MeradaiT, Ipyu LbOMY TEPMIH 30€piraHHs OBIJOMJIEHb HE
Outblie TphoxX AHIB. Ha mumatHux Tapudax (mpu NEpeBUIICHH] JIMITY) LIHH
TIOTOJTUHHI Ta MOXKYTh CATaTH Maiixe 83.

Im'st cepBepa Ta mopT MIAKIIOYEHHSI MOYKHA Ji3HATUCS Ha BKiaam Overview
nicist peectpaiii y cepsici. CepBep JA03BOJIIE HACTPOIOBATU OOJIIKOBI 3aIMUCH JIJIS
KOXXHOTO TPUCTPOIO OKPEMO, a TaK0oX Mae BOYAOBaHI IHCTPYMEHTH JJI TIOYATKY
poboTu 3 6pokepoM. 3 ONMHUCY HE 30BCIM SICHO, UM MATPUMYIOThCS TLS-3'eqHaHHS
YU Hi.

[Tmrocu: 100 KOHKYpEHTHUX MIAKII0YeHb Ha 0a30BOMY Tapui.

Minycu: HeBenukud yac 30epiraHHs retained TOBIJOMIIEHb, TpHU
NEepPEeBUIIEHHI JIMITY basic MOroJJuHHA CTaBKa.

[lle ogun myOniyHuit Opokep 6e3 aBTOpH3allii - mosquitto.org. MoxxHa He
MOBTOPIOBATHUCH, Bce Te came, 1o i1 y HiveMQ Public Broker. 3BepHiTh yBary Ha
T€, 10 BCl I cepBepH MIATPpUMYIOTh mMdpyBanHa TLS ax HisIKk HEe O3Hayae, 1110
JaHl KOPUCTyBada 3axXWINEHi. 3aXWIICHWH KaHal Tepenadl MDK TMPUCTPOEM 1
CEpBEPOM, aJie JIaH1 3HAXOAATHCS Y BIAKPUTOMY JOCTYTI.

Oco6MBICTIO JAHOTO cepBepa 1 Te, 10 Y HhOMY peajli3oBaHi MOPTH 3 PI3HUMU
BaplaHTaMH MiIKIIF0UYeHHS 1o SSL:

* 1883: MQTT, nezammudpoBaHuit

* 8883: MQTT, 3ammudpoBanuit

* 8884: 3ammdposanuit MQTT noTpiOeH cepTudikar KiieHTa

* 8887: 3ammdpoBanuit MQTT, TepMmin aii cepTudikara ceppepa HABMUCHO
3aKIHUYMUBCS

« 8080: MQTT uepe3 WebSockets, Hezammudppoanuit

* 8081: MQTT uepe3 WebSockets, 3ammudpoBanuii

Ile mo3Bosie TecTyBaTH mpoiiec miakatoueHHs 10 MQTT y pi3HUX cUTyaIisx.



Ilmrocn: BIAMIHHO MIOXOAUTH  JJId  HAJIarO/OKEHHS  IIIKJIFOYEHHS;
OEe3KOIITOBHHUM, 0€3 00MEKEHB 11010 MiAKIIOUYEHbD.

Minycu: mIXOOUTh TUIBKM JJs TECTyBaHHA Ta METEOCTaHId 6e3
BiJITaJICHOTO KEPYBaHHS.

IBM Cloud (Bluemix) -e e mqtt Opokep, 1ie miya miatdopma "Internet of
Things Platform". Ane B ii cknazi € 1 mqtt 6pokep. Ha 6e3xomroBHOMY TapudHOMY
iani “Lite” momyckaerbes ax 10 500 3apeectpoBanux npuctpoiB Ta mo 200 Mb
iHopMallii Ha KOXKHY MeTpuKy. JlokymenTarlis €, ane ii pyxe Oarato. [lo-mpyre,
maTdopMa J103BOJIsIE MyOJIIKYBaTH TOMHMKU CTPOro y meBHoMmy dopmati: "iot-
2/evt/event id/fmt/format_string". Tak camo 3 KOMaH/1aMHu: “iot-
2/cmd/command id/fmt/format_string®. I Bce — ToOTO TiJIbKM HOMEP TOBITOMJICHHS
1 came TOBIIOMJIEHHA. A 0oCh (hOpMaTiB TMOBIJIOMJICHb, IO TEPEIAIOTHCS, BXKE
oinpIIe — “Json”, “xml”, “txt”, Ta “csv’. MOXJIMBO, KOMYCh TaKHH MIIX1]] 31a€ThCS
Ty’K€ TMPABUILHUAM 1 3py9IHHAM.

[Tmrocu: aysxe BEIMKI JIMITH 00 MiAKIIOUYEHb.

MiHycu: ay»e CKIaaHui 111 HOBayKa, 0OMEKEHHS 10 TOIMIKaX.

Bxe mnoBHICTIO Oe3komToBHUI Opokep - mgqtt.dioty.co. Ha cropinmi
napameTpiB MiJIKJIIOYeHHs Hanucano HactynHe: “Lleit 6pokep MQTT B manmii yac
npaitoe B Oera-Bepcii. Ha npomy erami GeTa-TecTyBaHHS MU HE CTATYBAaTUMEMO
miaTy, Ko BU nepeBumute diMiT y 50000 nmoBigomiieHs Ha Micslb. OqHaK MU
3aJIMIIAEMO 32 COOOI0 MPaBO THUMYACOBO MPU3YNHHUTH [0 BAIIOrO OOJIIKOBOTO
3aMucy, SKIIO BU BIUIMBAETE HA OOCIYTOBYBAaHHS 1HIIMX KOPUCTYBayiB. Y IbOMY
BUIAJIKY MU 3aBXIU OyJIeMO 3B'SI3yBaTHCS 3 BaMH €JIIEKTPOHHOIO MOIITOIO, MI00
cpoOyBaTH 3pO3yMITH Ballll KOHKPETHI MOTpeOM 1 Te, K MU MOXEMO ix
3a10BoJIbHATH.”. 50000 moBiTOMJIEHb HA MiCsIIb — 11e mpuOIn3HO 70 TOBIIOMIICHD
Ha TOAMHY, II0 HE TaK BXe i 0araTo, SIKIIO BpaxyBaTH, 110 OJIMH MPUCTPIA MOXKE
nyOJIIKyBaTH 3a CEaHC BIAMPABKU JaHUX 3 JaT4UKIB A0 50 mosigomieHb. bpokep
niaTpuMye apropu3anito Ta TLS-migkmrouenHsi. Peectpaiis mnpuB'szaHa o
obmikoBoro 3amucy Google. € HeBennke OOMEXEHHS — yCl TOIMIKM KOPHUCTyBaya
TTOBUHHI TIOYNHATHUCS 3 aIPECH SIIEKTPOHHOI MTOIITH, Yepe3 SIKY BU 3aPEECTPYBATTUCS
y cepBici, HanpuKiIaa: “/userl2@i.ua/.../.../...”. Ane ug npobieMa OiIbII-MEHIII
icToTHA TUIbKM NpHu HanamtyBaHHi MQTT kiieHTiB Ha cMapT@oHi (OLIbIIE TEKCTY
HaOupaTH), Ta il TO HE 3aBXK/IN.

[Tmrocu: MOBHICTIO O€3KOIIITOBHHIA.

Minycu: motpibeH meBHUN Tpedikc s TOMIKiB, oOMexeHHs mnpuomm3Ho 70
MOBIJJOMJICHb Ha TOJIUHY.

Solace.Cloud (PubSub+) - me me Taxk MQTT 6poxkep, sk 1iiga IoT
miatdopma. Ha Ge3komroBHOMY TapudHOMY IJIaH1 JOMyCKaeThes 10 S50
nigkmodeHb, 10 1 GB manwmx, mo mnepemaroThes B Micsib, 10 4 GB
30epexkeHux AgaHux (retianed moBigomiieHb). Asie HaBiTh y free Bepcii ayxe
0arato HaJIalITyBaHb — Y HOMY CKJIaJTHO po3i0OpaTHcs.

[Timrocu: no 50 miaKIrOYeHb.

MiHycH: TOCUTH CKJIQHUNA B OCBOEHHI.

Ha 6e3komtoBHOMY TapudHoMy IiaHl myqtthub.com npumyckae: 1o 100
KopucTyBauiB, ajge g0 50 miakmouenb;, 10MB nmanux, mo 36epirarotees; a0 S0



MIJMUCOK Ha MIAKIIYeHHs, MakcumMyM 250 mianucok; 300 moBigomiieHb 3a
XBWIMHY, aje He Ounbiie 800 Ha roauny 1 He Outbmie 10000 Ha neHb. Skmio
BUXOJUTH 3 PETYJSIPHUX (KOKHUX IM'ATh XBUJIMH) MyOJIiKaIiid, BUXOAUTH HE OLIbIe
34 moBimomMyeHb 3a pas. € i me oOMeKeHHS — JOKJIAIHIIIE TUBITHCS HA TOJOBHIN
cTopiHIi cepBicy. OOMeKEHHS, BTIM, BUTIISAAIOTH IIJIKOM pEaTbHUMHU IOMAITHBOTO
BUKOPHCTaHHSI.

[Tnrocu: no 50 miaKIIOYEHb.

Minycu: 0OMEXEeHHS 1010 KUIBKOCTI ITOB1IOMJICHbD.

Takum yruHOM, MOHA 3poOUTH BUCHOBOK, 1m0 MQTT npoctuii Ta 3pydHuit
CIoCi0 3amucy JaHuX Ta TMOAaNbIIOi OOpOOKM Ha CTaIllOHApHOI TEXHiI, aje B
pPO3TISTHYTUX cepBicax He Mae (yHKuiM obopku rpadiunoi iHdbopmarii. s
nepersiay rpadikiB € 1HIIN MOCITYTH, HAJaroJuTH poOOTH 3 SIKUMH TaKOX HE
CTAaHOBUTH OCOOJIMBUX TPYAHOIMIIB. Jl€sIKl 3 HUX TIPE/ICTaBIICHI HUXKYE.

1.2 Cepgic beebotte

Ha rosnoBHIl CTOPIHII LBOIO CEPBICY HAMKMCAHO HACTYIHE: “NIIKIIOYEHHS
BCHOT'O B PEXKHMMI PEAIIBHOIO Yacy 3 BUKOpUCTaHHAM OaraTtoro API, mo nmiarpumye
REST, WebSockets Ta MQTT”. ¥V 6e3k0IITOBHOMY pEXUMI KUIBKICTh KaHAJIB Ta
pecypciB He oOMexeHa, ajle 00MeKeHa KUIbKICTh moBimoMiieHb: (.05 Million per
day 1.5 Million per month. [y moBi1OMJIEHB, 1110 30€PIratoThCs, JTIMITH I1I€ MEHIIIE:
5000 per day 150000 per month. Kpim Toro, moBioMieHHsI 30epiratoThCsl JIUIIIS
MaKCUMyM TPH MICSIl, MICIS YOTr0o BUIANSAIOTHCA. [Ipo MOOUIBHUN KIEHT s
cMapTQOoHa MOKH 110 HIYO0TO HE BiJIOMO.

KonTponbHi nutanHs

1. Sxi cepBicH € GE3KOIITOBHUMMU?
2. SIki naHi MOXKYTb 3aIMCYBaTUCh HA CEPBEPH?
3. Sk MO>XKHa BUKOPUCTOBYBAaTH MOOUIbHI MPUCTPOI B SIKOCTI KITIEHTIB?



