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A — Bnagumup MNnnara
2011-2021: LUDT (Java)
X 63keHg NIHTepHeT-6aHKOB

2021- 1 : Tibbo Systems (Java)
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FLEET MANAGEMENT
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ﬁAﬂAwm IACTYXA!

BoBpeMs 0TBECTU BCEX Ha BbINAC
Hukoro He npo % aTb

BoBpema Bcex cobpaTtb 1 oTBECTU 06paTHO

L YactHbii cnyyan Fleet Management’a

O D O

Z

10


https://en.wikipedia.org/wiki/Fleet_management

17

ORIV
TPARCOOPMALLNN

Ewe HepaBHO 30€ech
BMCEN KONTOKO/bYUK

https://taigaiot.com/ixocat



https://taigaiot.com/ixocat

(
TPEKEP IBUTATENBHOV

AKTUBROCTI KPC

% Macca <300 r

* MpueMHuK
GPS/IMOHACC

* [MpoTokon nepegaun
LoRaWAN 1.0.3 classjA
N :

https://taigaiot.com/ixocat



https://taigaiot.com/ixocat

m)RAWAN ~ [ONG RANGE WIDE AREA NETWORK

Z
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https://www.itweb.co.za/content/Pero3qZgzRLvQb6m

KAK NOAYUTH JAHHBIE CYCTPOMCTBA MO LORAWAN

Concentrator Network Application
End Nodes /Gateway Server Server
< trackli)neé & : (‘l’)
smoke alarm 3G/
Ethernet

Backhaul

&

water
meter

trash container

gas monitoring

vending
machine

LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload
AES Secured Payload
D\N Y/
WV J

https://lora-alliance.org/wp-content/uploads/2020/11/what-is-lorawan.pdf

Z



https://lora-alliance.org/wp-content/uploads/2020/11/what-is-lorawan.pdf

(" BAPVANT ARIVITEKTYPY EOKERL

[Thatdopma/asbik —Java

X T.K. Hago 3anyckaTbcsa rae nomnano
[Mogxon — pub-sub

X T.K. MHaye ycTaHeM onpalunBaTb

[MpuknagHon npotokon — MQTT

X TK. (cM. ganee)

N\ o

Z

v

AggreGate

ThingWorx

i

@é@




(" MQTT = MESSAGE QUEUING TELEMETRY TRANSPORT

PaboTaerT (B 1.4.) nosepx TCP/IP
CneumanbHO A9 NOMEBbIX YCTPOWCTB

[lopnep>xaH B npoekTe Eclipse Paho (B T.u. Java)

Z

1]


https://mqtt.org/assets/img/mqtt-logo.svg

(" BHEVIBAEM XPARVAMILE (1/1)

O,D,HOTI/II'IHbIe AOaHHblE NOCTYMNAKOT 4aCTO N MHOTIO
YTeHnn 3HaYNTENbHO MEHbLLE

Tpan3akymoHHocTb 1 ACID He Hy»XHbl

KonoHoyHoe NoSQL xpaHunuwe

N\ o

Z




ﬂbIBMPA[M KPARVIALLE (2/2)

[1naTtopma gonrkHa ObITb “KOPOBGOUHOWN
Ho MacwTabupoBaHne Ba>KHO COXPaHUTDb
Benchmarking Cassandra Scalability on AWS

— Over a million writes per second (Netflix)

¢ Cassandra

N\ o

A CHE

https://upload.wikimedia.org/wikipedia/commons/a/a0/Cassandra_logo.png

Z



https://netflixtechblog.com/benchmarking-cassandra-scalability-on-aws-over-a-million-writes-per-second-39f45f066c9e
https://netflixtechblog.com/benchmarking-cassandra-scalability-on-aws-over-a-million-writes-per-second-39f45f066c9e
https://upload.wikimedia.org/wikipedia/commons/a/a0/Cassandra_logo.png

(" BAPVANT KOMDROMICCA HA TPVIMERE AGGREGATE

ROmLLBO @

=] Storage Customization

Configuration Storage " File Storage
Event Storage 1 NoSQL Storage
Binary Data Storage " File Storage

+ Relational Database
# Key-Value Storage

=] NoSQL Storage

Use Embedded Service 1

Use external YAML configuration file 1
Database Port 9042
Storage Directory <Not set>
Commitlog Directory <Not set>
Caches Directory <Not set>
Replication Factor 11

Z










(05U KAPTUN
G@é@ Cow_1

Cow_2

D

|

loT nnatdopmMa
(Paho @ Java)

X dohy

Ba3oBas
cTaHumA

N

Cassandra %

/ Mobile Ul

7 7
/ ’
’ /4
I /
} ;
/ J
Vrorram s s sy s ali

Desktop Ul

—AAR OGO —
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INASAMU AKASUUKA

% MobunbHoe NPUNo>KeHne

noa iOS n Android

* bBskeHp Ha AggreGate

% O6HOoBNEeHMe KoopauHaT

Ka>Xbl€ HECKONTbKO MUHYT

J

https://tumar.winext.kz/

30


https://tumar.winext.kz/

(" IVTERNE SAMETK

Ba)keH BbIOOp He A3blka, @ 3KOCUCTEMBbI
(He) KpUTUYHOCTb OaHHbIX PelaeT MHOroe

KopoBbl TOXXe npbIratoT

N\ o

Z
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Fleet : YMHbBIN PesomMe

Management ! aHanus N BbiBOAbI

@ E 3 5

NHTerpaynm Hopmanusauud
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ARTETPALLMV

korna “build” 3HauuT 6bonblue,
yeM “cbopKa”
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COBie.Compo...
COBie.Compo...

COBie.Compo...

LO5-Mechanical
Equipment-BS Box

Office-Space_05-01

o = = COBie.Compo...
™ - R — L
P . = - COBie.Compo... 01/02/2019
7 e = - COBie.Compo... 14/10/2019
A
3 COBie.Compo... |
COBie.Compo...
COBie.Compo... 51M-L05-M-A-BSB-003
COBie.Compo... 0.0 m?
COBie.Compo... 0.0 mm ~,
Model Verific... 2 X '
: Ss_65_80 - Air
s conditioning systems,
COBie.Type.E...
COBie.Type
N» -
E




(" DI6ITAL TWIN

LindbpoBoin oBONHUK 3gaHNA — 3TO:

X BIM* ¢ paHHbIMM B peanibHOM BPEMEHM

X ” aBTOMaTUYeCKUM ynpaBneHneMm (B naeane)
Bce KoHTponnpyeMmble yCTponcTBa — undpoBble

JInbo nonaratoTca Ha MHTErpaunoHHbIE Y3Nbl

\*B/M — Building Information Model
A




f

*

T

[TPUMEP YCTPOVCTBA (Y3M1A)

* Cobupanka/pasgasanka

% CeTeBoW ypoBeHb:

Ethernet n Wi-Fi

[NMpnkNnagHOW YPOBEHD:

BACnet
\\km_— j

https://www.trendcontrols.com

13


https://www.trendcontrols.com

(” eoroKon BACNET N

BAC — Building Automation & Control
Co3paH B 1997 roay (n cant Torga »<e)

LL’l/IpOKO npnMeHAETCA B aBTOMaTN3aUnNmn 30aHUN

PTAN < ®
k) b

http://www.bacnet.org/Images/BACnet-Logo-R.qif



http://www.bacnet.org/Images/BACnet-Logo-R.gif

Kanbkynatop

BACNET 10 YMONUARWIO
ACNONB3VET NOPT 47308
47 808

HEX X He 1997
| DEc 47808 X He 10500
OCT 135300
BIN 10111010 1100 0000 \ X Wpaxewne7777

= [lporpammwuct

It



(” BVEAMOTERA 218 TAVA: BACNETY)

Bes3 nokyMeHTaummn &

Open-source (SourceForge, GitHub)

C npnain4yHbIM KOAOM N KOMMEHTAPUNAMU

MangoAutomation/ m-
BACnet4)
BACnet/IP stack written in Java. Forked from
urceforge.net/projects/bacnetdj/
0 © 20 w137 % 93
sssssssssssssssssssssss Fork: O

https://github.com/MangoAutomation/BACnet4J



https://github.com/MangoAutomation/BACnet4J

4)(

JINCCEKTOP WIRESHARK
T BACNET

* [Moppep»kmBaeT BCe
YPOBHU MPUMEHEHNS

* YMeeT rubko
dbnnbTpoBaTb NAKETHI

bacnet-stack-ser: X i ] S|
File Edit View Go Capture Analyze Statistics Tools Help

|
B eN EEXEL|Ac90T2 (66| QRQAQAD| EED % E |

Eiter: [ v Expression... Clear Apply

~|
=
o
®|
=1

1 0.000000 192.168.0.13 = .0.255 BACnet-APDU SimpleACK [invoke:2]: acknowledgeAlarm
2 22 712118 192.168.0.13 192.168.0.255 BAcnet—APDU unconfirmed-request : who-Has

ST BAChet - HR as
.13 BACnet—APDU Uncunf1rme —Request : i-Have
2N BACnet~APDU uncunf1rmed -Request : who-Has

213

No. -I Time I Source | Destination | Pratocol I Info j
0 19

4 0 019990
5 177.870246

BACnEt —APDU

BAénét- PDU
v B

0.
004809

B
0. 5 .0.5 .255 BACnet-apDU Unconfirmed-regquest

14 0.000577 192.168.0.13 55} BAChet-APDU Confirmed-request [invoke:1]: atomicwriterile

15 0.063377 192.168.0.5 .13 BACnet-aPDU ComplexaAck [invoke:1]: atomicwriterile

16 0.000289 192.168.0.13 T BACnet-APDU Confirmed-Request [invoke:2]: atomicwriterile

17 0.274574 192.168.0.5 .13  BACnet-aAPDU ComplexaACK [invoke:2]: atomicwriterile

18 0.000296 192.168.0.13 95} BACnet-APDU confirmed-reqguest [invoke:3]: atomicwriterile

19 0.059672 192.168.0.5 .13  BACnet-apDU cComplexack [invoke:3]: atomicwriterile

20 0.000236 192.168.0.13 55 BACNnet-APDU Confirmed- Request [1nvuke 4]: atomicwriterile

21 0.064730 192.168.0.5 .13 BAChet-APDU 1 [invoke tomicwriteril

S5 A aanane AnnTnce ATan < e A

A |

RGN

& Frame 8 (64 bytes on wire, 64 bytes captured)

@ Ethernet II, Src: AsustekC_b0:3c:15 (00:0c:6e:b0:3c:15), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
B Internet Protocol, Src: 192.168.0.13 (192.168.0.13), Dst: 192.168.0.255 (192.168.0.255)

| User Datagram Protocol, Src Port: bacnet (47808), Dst Port: hacnet (47808)

B BACnet virtual Link Control
Type: BACNnet/IP (annex 1) (Ox81)
Function: original-unicast-nePou (0x0a)
BVLC-Length: 4 of 22 hytes BaCnet packet Tlength
= Building Automation and Control Network NPDU
version: 0x01l (ASHRAE 135-1995)

NSDU contains: BACNnet APDU, message type field absent.
= Reserved: shall be zero and is zero.
pestination specifier: DNET, DLEN and Hop Count present. If DLEN=0: broadcast, dest. address f*
Reserved: shall be zero and is zero.
source specifier: SNET, SLEN and SADR absent
= Expecting Reply: other than a BaCnet-Confirmed-Request-PDU, segment of BAChnet-ComplexACK-PDU of
= Priority: not a Life safety or critical Equipment message.
.. = Priority: nNormal message
Destination Network Address: 65535
pestination MAC Layer Address Length: 0 indicates Broadcast on Destination nNetwork
Hop Count: 255
B Building Automation and Control Network APDU
0001 .... = APDU Type: unconfirmed-request (1)
unconfirmed service choice: timesynchronization (6)
@ Date: September 23, 2006, (Day of week = sSaturday)
B Time: 11:09:54.0 P.M. = 23:09:54.0

0000  TF ff £f T T T 00 0c 6e b0 3c 15 08 00 45 00
0010 00 32 00 00 40 00 40 11 b8 Se c0 a8 00 0d c0 a8
0020 00 ff ba c0 ba c0 00 1e 73 4f 81 0a 00 16 01
0030 ff ff 00 ff 10 06 a4 6a 09 17 06 b4 17 09 36 00

o‘\ BACnet Control (bacnet.control), 1 byte \Packets: 113 Displayed: 113 Marked: 0 | Profile: Default

https://wiki.wireshark.org/Protocols/bacnet



https://wiki.wireshark.org/Protocols/bacnet

M Wireshark_tcp_logs-combined method.pcapng
Eile Edit View Go (Capture Analyze Statistics Telephony Wireless Tools Help

Adm 2 ©® RE Qe=EF 8 QQQiF

Il

—-

[I | ((ip.src == 172.15.11.200 &8 ip.dst == 172.19.11.20) || (ip.src == 172.15.11.20 && ip.dst == 172.19.11.200) || (ip.src == 172.19.11.20 && ip.dst == 172.19.11.255)) && bacnet

No. Time Source Destination Protocol Length Info
447 2022-03-21 038:46:00,619713 172.19.11.200 172.19.11.20 BACnet-APDU 895 Complex-ACK
448 2022-03-21 ©8:46:00,620766 172.19.11.20 172.19.11.2060 BACnet-APDU 52 Segment-ACK
449 2022-03-21 ©8:46:00,621493 172.19.11.20 172.19.11.200 BACnet-APDU 53 agmed-REQ
473 2022-03-21 ©8:46:03,605234 172.19.11.2060 172.19.11.260 BACnet-APDU Abort

readPropertyMultiple[ @] (Message Reassembled)

readPropertyMultiple[ 1]
other[ 1]

> User Datagram Protocol, Src Port: bacnet (47888), Dst Port: bacnet (478@8)
BACnet Virtual Link Control

> Building Automation and Control Network NPDU
Vv Building Automation and Control Network APDU
VvV @111 .... = APDU Type: Abort (7)
....... 1 = SRV: True

Invoke ID: 1

Abort Reason:

other (0) R

Abort Reason: other (@)

c4 00 ad 69 ae d3 80 f5 b5 e7 6d 43 08 00 45 00
00 25 30 1d 00 00 40 11 db a8 ac 13 @b c8 ac 13
ob 14 cO ba cO 00 11 28 33 81 Ga 00 09 01 00
71 01 {4y 00 00 00 00 00 0O 00 00 00

\\ Ho nHorpa pa<e oH 6ecnomotlleH

)
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(" IVTERNE SAMETK

LiIndopoBon aBonHUK 3gaHna —31o BIM ¢ gaHHbIMK
B pea/lbHOM BPEMEHMU

HunccekTopbl B Wireshark — Tonumk

[ 1pOMbILLNEHHBIE NPOTOKOAbLI — “AUBHbLIN MUP
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*3ABOO NO NPOU3BOACTBY CAXAPA

YnpaBsneHue obpaborkon - MOHUTOPVHI NPON3BOACTBEHHOW NNHUN

#3ABO4 &~ MNMPEABAPUTEJIbHAA OEPABOTKA CbiPbH

® UBBNNEYEHUE CAXAPA @
ol o
3 102.0 NPUEM KOHTPOJb OYUCTKA OBPE3KA =P "
— 2 CbiPbf KAYECTBA CbiPbfl CbiPbf ? 5
] E
‘:'M P - e
W 23.25 B gl P seea
B . HH 1]]18
BbINAPUBAHUE CUPOMA

KPUCTANNU3AUUNA CAXAPA

@

Context Level Data UEHTPUOYITUPOBAHUE

&
&

\ uttps://demo.aqqreqate.diqitalj



https://docs.google.com/file/d/1fLnQgYSoH2HfNIQ0W0F2KLRivRTLZCcT/preview
https://demo.aggregate.digital/
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https://www.rogtecmagazine.com/raanpoM-HedTb-Ha4yana-pa3padbotky-He/?lang=ru



https://www.rogtecmagazine.com/%D0%B3%D0%B0%D0%B7%D0%BF%D1%80%D0%BE%D0%BC-%D0%BD%D0%B5%D1%84%D1%82%D1%8C-%D0%BD%D0%B0%D1%87%D0%B0%D0%BB%D0%B0-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D1%83-%D0%BD%D0%B5/?lang=ru

o
\
f JCTAHOBKA

INEKTPONPUBOZAOI
LERTPOBEMCHOTO HACOCA

* CAy»KUT AN OTKAUKM
HedTn, BOAbI, ra3a, ...

* WVmeeT ganHy oo 50 m
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http://oilloot.ru/84-oborudovanie-truby-materialy-dlya-nefti-i-gaza/125-konstruktsiya-i-tekhnicheskie-kharakteristiki-modulej-uetsn
http://oilloot.ru/84-oborudovanie-truby-materialy-dlya-nefti-i-gaza/125-konstruktsiya-i-tekhnicheskie-kharakteristiki-modulej-uetsn

f
f

\_

AL

HXLXXK KX
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(" TPWMEM 3Ch 10T [RANTO0PMAY!

W\‘

NMonyueHue > O6paboTKa > Bbipaua

) ¥

.

ModBus, OPC, Cratunctuka, ML, GUI, e-mail,
BacNet, SNMP, Koppenauus, PDF, REST AP,
COM, MQTT, ... dbunnbTpayus, ... SOAP, SMS, ...
g J
M H
YnobHo genatb 0OAHNUM NHCTPYMEHTOM



ﬂAK PEATIVIYETCA NPOTROCTIAYECKOE OBCNYAVIBARIAE

E N3mepeHuns
loT nnatdopmMa

\-—— \ (Moayb ML)

‘(ﬂ

Ha6nmneHM9

&>

MypHanbl g
paboT | |

BepoaTtHocTun
MNOSIOMOK

OnepaTtop

B3aTtb B
pa60Ty




\

VIEPUIABIE MOSEM — )
HALLE BCE

“[aBan, paccka>kn MHe
Npo Mogenn um
BEPOATHOCTHU
MNOIOMKK”

https://mik-burovik.livejournal.com/14746.html



https://mik-burovik.livejournal.com/14746.html

(4470 D02 KATOTOM!

[Moppep»xaHbl 3 TMNa 3agayd ML:

'WEKA

The University
"\ of Waikato

X Knaccndmkauma

X perpeccud

X obHapy»eHne aHoManunmn

bunbnmnoteka Weka (Java)

X 6a3a 3HaHuM Ha3biBaeTca “Weka Wiki”

N\ o

)

https://en.wikipedia.org/wiki/File:Weka_(software) logo.png

i


https://en.wikipedia.org/wiki/File:Weka_(software)_logo.png

)

ﬂf(ﬂlfl HE JAVAT KAK HACYET PYTHONT

[NopoepkmnBaetca 6ubnmnoteka JEP
X Java Embedded Python
Pab6oTaet uepe3 INI n CPython API

X Nno3aToMy BbICTpO *

[lonaraetca Ha 6ubnnoTteky Pandas

L

s://upload.wikimedia. ikipedial/c ons
Python-logo-notext.s /2400 -Python Iq notext.s



https://github.com/ninia/jep
https://pandas.pydata.org/
https://upload.wikimedia.org/wikipedia/commons/thumb/c/c3/Python-logo-notext.svg/240px-Python-logo-notext.svg.png
https://upload.wikimedia.org/wikipedia/commons/thumb/c/c3/Python-logo-notext.svg/240px-Python-logo-notext.svg.png

Z

1 MNbkoe
XpaHeHune *

1
/ \ 2 MonurnoTHoCTbL

K - 3 Busyanusauus
V.,




4 A3bikoBOM

an

Q.

yaWaWi

1 MNbkoe
XpaHeHune

2 MonurnoTHoCTb
UHTEerpauum

3 Busyanusauua

& nHTEepon

W I

Z

¥




¢ TENEMETPWUA

MECTOPOXAEHWE KyCcT LLEX

BEPOATHOCTE OTKA3A

72%

A0 OTKA3A

MeHble 5 4

NOTEPU CTATYC CUHXPOHW3ALLAKA

2 850 t/cyrxm v CuHxpoHmn

MIiNpoBaHo

B PABOTE | ¢ 21.09.20 00:29:16

FBOT Y10 BALAT ONEPATOPI

CKBAXUWHA A

+  CxayaTe UCTOpUIO

Mapamerp 1

60

Mapawmerp 2
cm— .____.-—-—"
8( \ / \
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(" IVTERNE SAMETK

[1MporHocTnyeckme TOMP npnMeHatoTca
HEe OT XOPOLUEN XNU3HU

NN, KOHEYHO, XOPOLLO, HO M EAbISHAET Ay HHE

rmbpmngHble MOgenn HagexkHee

loT-nnatdopma — cnocob He HaTArmBaTb Ha @
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ﬂAK YRAQWUUMPOBATD OEMER JLAHHBIMIAT

k O [lpaiiBep yCTpoiiCTBa
ARG OO

https://aggregate.digital/ru/technology/architecture/unified-data-model.html



https://aggregate.digital/ru/technology/architecture/unified-data-model.html

ﬂAK YRAQWUUMPOBATD OEMER JLAHHBIMIAT

Hopmanu3osaHHoe
O npefcTaB/ieHue
YCTPOMACTBA

k O [lpaiiBep yCTpoiiCTBa
ARG OO

https://aggregate.digital/ru/technology/architecture/unified-data-model.html



https://aggregate.digital/ru/technology/architecture/unified-data-model.html

ﬂILMHAﬂ MOAEND JARHbIX (AGGREGATE)

OpraHM3yeT AadHHblE B KOHTEKCTbI —
nornyeckume KOHTeVlHepr AOaHHbIX

B Ka)XKO0OM KOHTEKCTe YyCTPOWCTBA:
X YHKUMU
X cobblTng

X nepeMeHHble (TabsinyHble)
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3 WHdopmawma no ycTpoicTsy - 780747-780989 (iPasolink 200 / 10.16.209. 194)

OOwan uHpopmauuna: 780747-780989 ( iPasolink 200 / 10.16.209.194)

IPIDU 10.16.209.194
9 Mecaupl 5 1Hn 6 HYacel 24 MuHyThl 56 CekyHab!
Thu Nov 17 23:28:51 MSK 2016

Bpema paboTsl
Texyluiee BpeMA Ha YCTPONCTEE

[NepeMeHHad

NEC PASCLING
[0

@ ogaps

(Tabnunua)

IDU | opu
IDU / Card
# Item Code No. Name Serial No. Manufactured Date Hardware Version
1 | IDu NWA-055267-001 MDP-400MB-1B 00116865 2012.05 1.00
2 | Main Board NWA-055288-103 MAIN BOARD 00118171 2012.05 4.00
3 | FAN-C NWA-055284-001 FAN-C 00146084 2012.05 2.00
FPGA Information
# Name Code No. Version
1= = 2.24

\\ Cnucok ceTeBbix nHTepdencos

https://aggregate.digital/ru/customers.html

10/


https://aggregate.digital/ru/customers.html

\

Tutyn 0300-0302

[lepeMeHHad
(ckanap)

Meun rnybokon nepepaboTkm

Tutyn 0303

Tutyn 0304

Tekywme

A3zoTa okcuabl

nnos

999.00

r/c

999.00

999.00

Mr/m3

999.00

Yrnepopna okcua

Texkywue nas
999.00 r/c 999.00
999.00 Mr/mM3 999.00

Ceposopopon

Texkyuue nnos
999.00 r/c 999.00
999.00 Mr/mM3 999.00

Cepbl BUOKCHA,

Tekyuwue nns
999.00 r/c 999,00
999,00 |mMr/mM3 999.00

r/c

Mr/mM3

r/c

Mr/M3

r/c

MI/M3

r/c

Mr/M3

Tekywme

A3zoTa okcuabl

nnos

999.00

r/c

999.00

999.00

Mr/mM3

999.00

Yrnepopa okcup,

Tekyuiue nos
999.00 r/c 999.00
999.00 Mr/mM3 999.00

CepoBogopoa,

Tekyuiue naos
999.00 r/c 999.00
999.00 Mr/M3 999.00

Cepbl pUoKCUA,

Tekywue nns
999.00 r/c 999,00
999.00 Mr/M3 999.00

r/c

Mr/mM3

r/c

Mr/m3

r/c

Mr/mM3

r/c

Mr/M3

kConepman—me rasa B Bo3pyxe

https://aggregate.digital/ru/customers.html
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Toc ¢aza A
Hanpaxenve ¢aza

f ob6bITHe {
KO®EMALLUMHA Thermoplan black and whie (anpec Ma LLI VI H bl) 1 7

24 yaca 24 yaca

\\kl/lcqepnal-me 3epHa B KodheMalmnHe
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YnpasneHue: nogvesn 1

MoaknioyeHue Pexum [Bepb Ne1 [Bepb Ne2 [Bepb Ne3 $ VH KU,VI A ‘
YcTponcTBo: Craryc: (H O M e p 3 a M Ka ) 1
ABTOMaT OTKpbITO OTKpbITO OTKpbLITO
KoHTponnep MoAKnoYeHO
S
Noxap
Py4HOI ] [ Ompoms | [  ompume | [ ompoms |
Astomat | [ 3apere | [ 3akpems | [ 3apeme |
Kon-so sanmceit (B[1/KoHTponnep): 47/0  TpebyeTcs ciHXp. M3MEHEHWA CHHXP. H3MEHEeHHA [ © Monxas aHxpornsaLs! 5
# ID nonb3oBarens oHo Apnpec MNpumeyanua
1 788696 CMupHOB Mukporopoa B necy [eiicTBytowan |=
2 523438 WsaHos Mukporopoa B necy QeiicTBYIoWwas
3 714661 KysHeuos Mukporopoa B necy OeiicTBytowas
4 790314 Monos Mukporopoa B necy feicTeyrowan
5 858291 Coxkonos Mukporopoa B necy AeicTeyowas
6 790695 Nebenes Mukporopoa B necy QeiicTBytowan
7 770706 Kosnos Mukporopoa B necy QeiicTBytowas
8 690216 HoBukos Mukporopoa B necy QeiicTByiowan

YnpaBneHne 3aMKOM

\
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4 A3bikoBOM

an

Q.

yaWaWi

1 MNbkoe
XpaHeHune

2 MonurnoTHoCTb
UHTEerpauum

3 Busyanusauua

& nHTEepon

W I

Z

¥




Z

1 MNbkoe
XpaHeHune *

2 MonurnoTHoCTb
UHTEerpauum

—

5 HopManusauus Q a
4 AsbikoBOMN \“
K nHTEepon ~ 3 Busyanusauusa
JaVWa W,

W I




GA YW CHET BAHKET]

)

TpPaH3MEHTHbIN K3LW
X RAM (SoftReference)

[1epCUCTEHTHbIN K3LW

X File/RDBMS / NoSQL *
CtpokoBada cepurannsayus
X C Npo3payvHbIM CXKaTUEM ggg

N\ B
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)

(" IVTERNE SAMETK

HopMann3auyma — ocHoBa rmMbkocTtn nnaTtopMmbl
N36bITOYHOCTb 6A30BbIX CTPYKTYP AaHHbIX ONpaBaaHa

KodeMalmnHbl CTAHOBATCA YMHEe ntoaen

i
L X

11



Pesiome
M BblBOAbI

Fleet YMHbBIN
Management aHanu3

NHTerpauynm Hopmanu-

3auud

yaWawWw,
A~ 4~ 4

Z

11



ﬂ

SAKPYTTTERWAE

Y



(10 CEAC BbO!

Kewncbl npuMmeHeHunsa loT

X cenbckoe X034McTBOo (NoSQL)

X uwndpoBble ABONHUKK (BACnhet)

X HedpTerasoBad NPOMbIWNEHHOCTb (ML)
O606ueHne

X epgnHaa Moaenb AaHHbIX (Hopmanusauums)

N\ o

)
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Z

1 MNbkoe
XpaHeHune *

2 MonurnoTHoCTb
UHTEerpauum

—

5 HopManusauus Q a
4 AsbikoBOMN \“
K nHTEepon ~ 3 Busyanusauusa
JaVWa W,

W I




Z

6 MogynbHoOCTb 1 I'mbkoe *

XpaHeHue

2 MonurnoTHoCTb

1
/—\‘
UHTEerpauum

K nHTEepon ~ 3 Busyanusauusa
AP

5 Hopmanunsauus




(40 5 TAKDE 10T TATO0RMAY

O6LLenpUHATOro onpeaeneHns HeT &

)

Ho ecTb Henoxme NoNbITKU ero AaTb.

X  https://www.gartner.com/en/information-technoloay/glossary/iot-platforms

X  https://www.link-labs.com/blog/what-is-an-iot-platform *

X  https://www.softwaretestinghelp.com/best-iot-platforms/

X “loT-nnatopmMa — 3TO MHCTPYMEHT, KOTOPbIN... ﬁ

ARG OGN —

13


https://www.link-labs.com/blog/what-is-an-iot-platform
https://www.softwaretestinghelp.com/best-iot-platforms/

Victor Polyakov, CEO Tibbo Systems



(L8 V4TS BOTBLE?

O tTnnax loT ycTponcTts BoobLle (aHrN):

X https://www.iot-now.com/world-of-iot/

O 3HayeHun TepmmHoB B loT (pyc):
X https:/fiot.ru/wiki/

O ToM, YTO He yOanocb HaryrauTb:

X Hard: https://iot.stackexchange.com/

&) X Soft: https://stackoverflow.com/tags/iot/

PR A

I THE T
WORLD MAP

-— .

J/,

#

i
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LNACKB0!

Bpema pna sBonpocos

Bnagumup Mnunsra

¥ ) Toparvion

4\ toparvion.pro

®~ aggregate.digital

Innopolis

Meetups

L cnangbl

https://toparvion.pro/event/2022/innopolis/
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Special thanks to all the people who made and
released these awesome resources for free:

Presentation template by SlidesCarnival

{
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