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3aHypeHHs B embedded:
pobOoTa IHXKEHepPA B
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[IpooyKTOBa YKpalHCbKa

KOMMaHia NOBHOIO LMKy,
sKa po3pobnse

Ta BUPOoOnsie NpodecCinHi
cucTeEMMN Be3NeEKN

KomaHaa npodecioHaniB, e KOXXeH Micil KOMMaHIl:

BMNJvBae Ha CTBOPEHHS NPUCTPOIB e CTBOpIOBaATU LLUEOEBPU
CcBITOBOro piBH4. M gosoanmo, Lo be3nekun

Made in Ukraine — CUHOHIM e (PopmyBaTU HOBY

HaOINHOCTI IH)KEHEPHY eniTy YKpalHu




3axucT Big
BTOPrHEHHS

AJAX

BuasneHHS
MNOXKeXI

3anobiraHHS
notony

AJAX

KoM opT Ta
NPOOAYKTUBHICTb

BigpeocnocTtepexxeHHs




3000+

CcniBPOOITHUKIB

169

KpaiH
NPUCTPOIB

2.9 MJTH

KOpUCTyBadiB
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OS Malevich Jeweller
OnepauinHa cnctema peanbHOro yacy. Hoy-xay pagioTexHonorisa ans
Taki OC kepytoTb cuctemamu cTabinbHOro 3B'sA3Ky 3 gaT4ynkKamm Ta

KOCMIYHNX KOopabnie, TOOTO TEXHIKOIO, NPUCTPOSAMN Ha Aanekin BiacTaHi
siKa He Mae npasa Ha rNoMuIKy

Wings Fibra

BucokowBnakicCHUM MpOTOKO/ @ IpoTtoBa TexHonorisa umppoBoro
nepegadi iHpopmadi, NOKOMIHHA 3 BUCOKOHO
po3pobneHnn Ha ocHoBi Jeweller eHeproeeKTUBHICTIO
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Ajax Space

Odvicn B YKpaiHi

___________________________________________________________________________________________________________________________________________________________________

© KuiB © JlbBIB
© BIHHMUS
BUpobHNLUTBO

___________________________________________________________________________________________________________________________________________________________________

© 2 3aBoaun B YKpaiHi

© 1 3aBof y TypeyudunHi (2022)

...................................................................................................................................................................


http://www.youtube.com/watch?v=r0FZHZ9gP2M
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R&D

Device
Team

Po3pobka npucTpoiB
ana 6e3nekn Ta
aBTomMaTu3adlil

System
Team

[lepeTBOpPEHHSA
NnpuUcTpoIB Ajax Ha
PO3yMHiI loT pesancu

@A
Team

[Towyk 6aris y 3anisli,
COMTI YM B3aeEMOIAX CUCTEM
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Automation
Team

Po3pobka nporpamHo-
anapaTHMX KOMMNEKCIB O
TECTYBaHHA KOXXHOIO NMPUCTPOIO
B Npoueci BUpoOHNLTBA;

CTBOpPEHHA POOOTN3OBAHNX
NiHIN gnst aBToMaTmu3auii
30MpaHHS Ta NakyBaHHS;

Po3pobka nporpamHoro
3abe3neyeHHs O NPoLUNBKY
NPUCTPOIB | KEpyBaHHSA
BUPOOHNLUTBOM, LLIO A€ 3MOry
ONTUMI3yBaTWN BUTPATU Yacy Ha
BUIOTOBJIEHHS OATHUKIB.



CTBOpEHO NepLly
NiHINKY
npoaykTie. He 3neTino

2015

OTpumaHo nepLui
iHBECTUL,I

Bif, BEHYYPHOIro poHay.
3anyLeHo BUPOBHNLTBO
Opyroro rnokoniHHA Ajax

NJAX

2016

[Nlepwia npeseHTauis
HOBOIO NPOAYKTY Ha
MIDKHAPOAHOMY PUHKY
3niT!

2017-2020

Haropopga Ha npodineHiin
BuctasL,i IFSEC,
BennkobpuTtaHis.

A gani My cTepnn KOpOoHU
Mi>K cucTemMoro 6e3nekun

Ta PO3YyMHUM BYOMHKOM

2021

Fibra, 18 HOBUX NPOQYKTIB,
2 HoBUX R&D-ueHTpUn Ta
nepLunmn MifibMoH
KOpPUCTYyBaYiB

2022

Penis Hub LTE, Benuke
oHoBneHHst PRO
Desktop, Ethernet gns
Rex?2

Photo On Demand,
Socket (type-G)
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2023

KeyPad TouchScreen,
WaterStop, FireProtect 2
Ajax Superior

Fibra: MultiRelay,
LineProtect, LineSplit, Case,
Tononoris KinbLe

OS Malevich 2.16
CepTudikauia Grade 3
PRO Desktop 3.8,
OHoBneHUN gn3anH
3acTOCYHKIiB Ajax



LlLlo Take Embedded?



Lllo Take Embedded? i

ManeHbKnm cnevianiaoBaHnii KOMM IOTEP, KOTPUWN BUKOHYE
oOMeXXeHI PYHKUI
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XapaKTepuctnkmn emoenen
CUCTEM



XapaKTepPUCTUKN embenen CUCTEM

. Cneujanisauis

. ObmexxeHI pecypci

. [HTerpauis

. HaginHIicTb

. PeanbHun yac

. EHeproemeKTnBHICTb

o OB W =
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AKlI npobnemn Bupiye Embedded?



Akl npobnemun smpitye Embedded?



https://app.diagrams.net/?page-id=VK1IFaytiDUyRiIjBYKy&scale=auto#G19ZLXKe5snOEBynOxwoeeHmpaOe01vg2g

o]

*picture from https://upload.wikimedia.org/wikipedia/commons/a/ab/Internet_of_Things.jpg
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SELECTION

GOOD RECONDITIONElj CARS °

1986 Chevrolet Chevette
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ctocyBaHHA MK B aBTOMOOINbLHIN
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3actocyBaHHA MK B aBTOMOOISIbHIN

Climate Control Body Control Instrument
Cluster

Power control




System On Chip (SoC)



S0C

ARM
Processor

System controller

Advanced Int. Ctrl.

Mg
PLL

renpictd
britlgs

o] o
o
= Two Wire Interface

ADCO0-7

dltage
regulator

Flash

Flash
Programmer
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Po3noBctog)keHi BUpoObHUKN SoC

w N .
AN NORDIC < |nf|neon

life.augmented

{i,
1TEXAS :
INSTRUMENTS @ MICROCHIP
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MrnoBa apxITekTypa BOynoBaHoIl

cunctemun (lol domain
L

sengors

Notification Service

Rule Service C

A
Keyg¢loak Front-end

TimeSeries Persistent Service

nginx

Service v

A
Asset ManTer Service Stream/Reactive Service  TimeSerieq§ Aggregate

Gateway

https://medium.com/opensanca/a-simple-iot-architecture-to-ingestion-and-reporting-babc8985e25e



TnnoBa apxiTekTypa embenen
onepauinnHol cUCTeMI

Application

l |

OS Abstraction Layer
(OSAL)

Operating System

Y
Hardware Access Layer (HAL)

Hardware



https://app.diagrams.net/?page-id=F1yqbG3935PcoeZ65AmQ&scale=auto#G19ZLXKe5snOEBynOxwoeeHmpaOe01vg2g

/\J/\ X

TnnoBa apxiTekTypa embenen
onepauinHol CUCTeMun

Application

Smart Objects / High Level APIs / Data Models

Application Services

Low Level API

v
b
A
>
—
@
N
2
@

Kernel Services / Schedulers

Power Management

Platform

https://docs.zephyrproject.org/latest/security/security-overview.html
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IHCTPYMEHTU LLo6 po3noYyaTu
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IHCTPYMEHTU W06 po3noYvaTu

SECOND EDITION
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IHCTPYMEHTU W06 po3noYvaTu
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IHCTPYMEHTU W06 po3noYvaTu
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Bionosigl Ha oHNavH 3anUMTaHHSA
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AKI HaBUYKK NOTPIOHI ang Toro wob
npavuoBaT IHXEHEPOM B BaLUIW
KOMMaHII?
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Y1 BapTO BUYNTU Rust ons
embedded?
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7Kl mepcnekTnBy BukKopmuctaHHa LI
Ta 4yaTt-60TIiB (ChatGPT, Google
Gemini, Claude Al) ons
aBTOMaTM3aLll 3aBOaHb
nporpamicTiB Ta 9K Le MOXXe
BMNIMHYTX HA NONUT Ha NporpamicTiB
y ManbyTHbOMY?
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AKI PaKTOPU CTPUMYIOTh
BNpPoBaMKEHHA PYHKLIN, MOB'A3aHNX
3 Al, Y IHCTpyMeHTU embedded
PO3POOHNKA



AKI mopaaun B MOXKETe gaTus
CTYOEHTY 4 KypCY 3 NOLUYKY poboTwn
embedded iH>XXeHepom?
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Y mornm 6 By nopagntn SKICh
Kypcu abo IHWI gykepena, ge Mo)KHa
3HAUTN NPaKTUYHI 3aBOaHHSA Mo
nporpamysaHHtio Ha C ans
embedded cuctem?
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OcobnnBOCTI PUHKY NpaLli B YKpaiHi.
ba3oBun cTek 3HaHb 418 PoboTw.



BcTynHM nopir oo no3udil Trainee
Embedded C, sk rmnboko noTpibHO
3HaTN STM32
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3anuTaHHsa Big aBAUTOPIl
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| lporHo3 Ha HacTynHI 100 pokKiB

CBIiTOBWi Gectcenep
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| lporHo3 Ha HacTynHI 100 pokiB

Po3ymMHa KOoCMIYHEe MeanyHi
TEXHOJIOrif BIOKPUTTS NOCArHEHHS

CoOUiOKYNbTYPHI CniBiCHyBaHHA 3

3MIHW poboTamu




