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B 3TOM OKA/E

 PbIHOK MHTEepHeTa Belleun cerogHs
* Y10 Takoe LoRa, LoRaWAN u kak 3to paboTtaeT
 Npea n paseutue The Things Network n The Things Industries

* MMpumepsbl ucnonb3oBaHua ceten LoRaWAN c The Things Network

 LoRaWAN u Mikrotik
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MHTEPHET KO AEV
VS
MHTEPHET BELLEW




NcTouHunk: Gartner (HHBapb, 2017)
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LoRaWAN



1 bICAYN KOHEYHbIX
VCTPOWCTB Ha
oaHY 6a30BYylO CTAHUMIO




ManeHbkn obbemM OaHHbIX

HIN3KOE 3HEPronoTPedIeHNE

[ 0Obl aBTOHOMHOW paboTbl OT OOHOW DaTapenKu
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MOOYNALUMA LORA

- PacwmnpeHHbin cnektp ¢ JIYM
- YcTon4mBa K nomexam, MHOroJsly4eBoMYy pacnoCTpaHEHUIO

Noise Level

Power Spectral Density (PSD)

Chirp Spread Spectrum
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TeopeTtnyecknn makcumym LoRa
B BakyymMme — 850KM

TeopeTnyeckmnm makcmmym Wi-Fi
- 550 meTpoB

Pekopgbl LoRa:

13 nrona 2019:
-14:13 GMT : 741 km

« Malaga JAlgiers
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[TPON3BOAUNTE/IBHOCTDb LORA

TeopeTtnyecknn makcumym LoRa
B BakKyymMme — 850KM

TeopeTnyeckmnm makcmmym Wi-Fi
- 550 meTpoB

Pekopabl LoRa:

13 nrona 2019:
-14:13 GMT : 741 km

- 19:13 GMT : 766 KM
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“OTKPbITOE NMPOCTPAHCTBO”
B YC/TOBUAX PEAJIbHbBIX CETEWU

N LLLTITIS
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3aTyxXxaHue OTtpaxkeHue u [indpakuuna 30Ha PpeHens

U apyrue paKropoil ... .|||l|.
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CECCMA LORAWAN

. CTek ceTteBOro
KoHeuYHble yCTpOoUCTBa ba3oBble cTaHUUMU cepBepa [MlpunoxxeHue

Network Session Keys: LlenioctHoCTb Tpadrka, MAC komaHObl

Application Session Key: LLiInpposaHne — [e-umnpoBaHme Tpadpuka THE THINGS
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HALLA MUCCUA -
CO31AHUE
ONELLEHTPA/IMU3OBAHHOM,
OTKPbITOU I
KPAYACOPCUHIOBOWU
CETU MHTEPHETA BELLEW

NMPUHAONEXALLENA N NOAAEPXMBAEMOW

CBOMMMU NONb3OBATENAMMU
dlill
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Which route 15M Connected to our Registered an account

packets per day network on The Things Network
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THE THINGS STACK V3

IDENTITY
-® SERVER

INTEGRATIONS

' MQTE

LoRaWAN

)) GA:IAY NETWORK
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APPLICATION
SERVER

CONSOLE
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OTKPbITAA CETb COOBLLECTBA HA V3

The Things Network Foundation

Open Network Infrastructure Association

+
In progress or RFP

D=
Meshed m e g

THE THINGS

INDUSTRIES



BbIBEPUTE CBOKO MOAEJIb PASBEPTbIBAHWUA

[Tly6ndyHasa ceTb

CeTu onepartoposB

S - e
COMCAST ¥ SK telecom

EEEEEEE

OTtkpbiTaa Cetb CoobLiecTBa
(The Things Network)
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- MpeanpnHnmatenseras

Cloud Hosted

- PasamewieHue B o6nake The Things Industries

The Things Industries V3 SaaS
Software as a Service

Cloud Marketplace
Launcher

- PasamelleHue B Bawwem obnake yepes Marketplace

AWS, Azure, GCP, n 1.A.
The Things Industries V3 Private Cloud

BbIBEPUTE CBOKO MOAEJIb PASBEPTbIBAHUA

- Kopnopatuanas

Dedicated Cloud
Hosted

- BbigeneHHoe pasmelleHue B obnake
The Things Industries

BoigeneHHbI Knactep Kubernetes
BbiaeneHHbIN MOHTUTOPUHT K PaclUMpPeHHaA NnoaaepHKa

Self Hosted

- JIoKanbHoe pa3melleHUe Ha BalLew

UMHPPACTPYKTYpeE
M3onmpoBaHHOe pa3smelleHue ¢ NOJHbIM
KOHTPOJIEM CO CTOPOHbI K/IMEHT3 lllllll
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PEITYJIMPYEMAA UETb NOCTABRW

3—4 Hepenu ot cbopa ypoxkaAa 0o noTpebneHnA

OueHb genuKaTHbIN NPOAYKT: 3penocTb N hopma npu cbope, NATHA K
noBpeXXaeHnA Npu TPaHCNOPTUPOBKE

[o3peBaHune ot 4 goHewn (17,8 °C) oo 8 gHewn (14,5 °C) ¢ 3TUNEHOBbIM ra3om

S &

starting temperature
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depma Bbapika [lepeBO3Ka
[pnBaTHan MpusaTtHan
N [lpyBaTHAaA

y + [y6bnnynHan
odhdoianiH nnu y

CMYyTHMKOBAA CBA3b

[Tlybnn4dHana

[lpyBaTHaA

Mara3uH
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MikroTik & LoRaWAN




MUM 2019 (BeHa, Asctpua) — Mapt 2019




MIKROTIK WAP LORAS KIT

Yctpouctso WAP 2nD - WLAN 2,4 T4
[lopT Ethernet + PoE

UDP Packet Forwarder ang nogkntoyeHus
K ntobomMmy yactHOMY Unu nyernmyHomy
cepBepy LoRa

BcTpoeHHaa aHTeHHa 2.5 dBi

B0O3MOXHOCTb NOAKIHOYEHUS
NONOJSIHUTESTbHOU BHELUHEW aHTEHHb
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MIKROTIK R11E-LORASEU

- Mini PCle nHrepdeunc -

- BO3MOXHOCTb NOAKMNYEHNSA K APYIUM -
npoagyktam Mikrotik ¢ mPCle

- ba3a — koHueHTpaTop Semtech SX1301 -
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MOABOAA UTOMM

LO Ra — WWnpokononocHaA TexHonorna onsnyeckon mooynAaunm n nepepadmn

= OAaHHbIX, paboTatolaa Ha HennueH3npoBaHHbIX ISM yacToTax

—_—
LO RaWA N~ - OtkpbiThiit ceTesoit npoTokon nosepx LoRa
=

‘\\ The Things Network — OTkpbiTaa LoRaWAN ceTb, nognep>xnsaeman
N pasBmBaemMan ee y4yacTHUKamMmu
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The Things Industries — [lpoBanaep pelueHnn n pecypcoB oA
noctpoeHna LoRaWAN mHdpacTpyKTypbl

Bonbwon onbIT pewerHnin oaa pasHbiX KIMEHTOB MO BCEMY MUPY,
B TOM 4YMCJI€ MYHMLMMASIbHbIX, KOPNOPaTMUBHbIX U T.A.

OTpaboTaHHaA cuctema Nnogaep>kkn 3anyLweHHbIX peLeHnin

Mbl — akcnepTbl B LORaWAN, 1 Mbl roToBbl NOAeNnTbCcA CBOUMU 3HAHUAMU U OMbITOM

el RO GROURP m
WILH. WILHELMSEN
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