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' 0630p OC Tizen SAMSUNG

® Tizen — oTKpbITas onepauuoHHas cuctema Ha 6ase aapa Linux, npegHasHaYeHHas Ans LWMPOKOro cnekTpa

YCTPOWCTB, BKtovasi MobunbHble ycTponcTsa (Tizen Mobile), aBToMmobunbHble MHGHOPMaLMOHHO-
passriekarernbHble cuctemsl (Tizen VI — in-vehicle infotainment), «ymHble» Tenesu3opsl (Tizen TV) u
HocuMmble ycTpourcTsa (Tizen Wearable), a Takke passuatoLiasa koHuenumio MHTepHeta Bewen (Internet
of Things — 10T) Ana cooTBETCTBYOLLMX YCTPOUCTB.

" Cwucrtema paspabaTbiBaeTcs 1 ynpaBnsieTca Takumu

TIZEN History kopriopaumamMu, kak Intel 1 Samsung, Bxoaswmmm B Technical

s Steering Group (TSG), n nogaepxmnBaetca Linux Foundation u
, MeeGom Tizen Association. AsnseTtca HacnegHukom cuctem MeeGo, LiMo
§oin I—» TIZEN
g n bada.
I_' TIZEN
LIMO (HTMLg+C/C++)

(CIC +)

" [lopoepxuBaeT annapartHble nnaTtdopMbl Ha NpoLeccopax

apxutektyp ARM u x86, BeayTtca paboTtbl No nepeHocy Ha MIPS.
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https://ru.wikipedia.org/wiki/The_Linux_Foundation
https://ru.wikipedia.org/wiki/Tizen_Association
https://ru.wikipedia.org/wiki/MeeGo
https://ru.wikipedia.org/wiki/LiMo_Platform
https://ru.wikipedia.org/wiki/Bada

SANMSUNG

ApxuTtektypa Tizen

" Apxutektypa Tizen BKIto4aeT 3 ypOBHS:

% Web Application ﬂ % Native Application 47 - OcHoBy cocTaBnseT a4p0o 1 apansepsbl Linux.

- Hap HUMK HaxoguTCHa CUCTEMHbIN YpOBEHb Tizen

Web Framework Native core components), obecneuynBaroLLMn HTEPdEenc
S v %s«m l$°°"""'|$ uIX | ( p ) L, pd
% wsc E.g& g-.mm] $u.¢n] $w.b| $xm|@ MexXay NoacucTemon npunoxeHun n sapom. OH
S0 Norkac ‘ npegocTaBnseT JOCTYN K YCTPOUCTBaMU U
8 hrc
3 cail CUCTEMHbBIM CEpPBUCAM.

- Ha BEPXHEM ypOBEHE NoAcncTtemMa I'IpVIJ'IO)KeHI/II7I

obecneymBaeT paboTy “HaTUBHBLIX" N TMOPUAHBIX

I'Ipl/lJ'IO)KGHI/II?I, a TaKXe co3fgaeT cpeny NcnorHeHnd

Web npunoxenuii. Web npunoxeHust UCnonb3yoT

Web API, coctosawmm nsa HTML5 API, a Takxke

cneumduyeckoro Tizen API.
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SANMSUNG

 Tunbl npunoxenun Tizen

" [lpunoxeHus B Tizen MoryT ObITb
pa3paboTaHbl Ha C/C++ ¢ HenocpeacTBEHHbIM

E s a + CO34aHNEM UCMOMHAEMbIX MOAYNEN

g i IRty nnaTtopMbl UK ¢ ucnonb3osaHmem HTML5 /

JavaScript / CSS. Tizen nogaepxuBaet 3 Buaa

NPUITOXEHUN:
- “HatmBHble” npunoxeHus (native applications) —

Javaseript i HanuncaHHble Ha C/C++

- Web npunoxeHusi — co3gaHHble C NPUMEHEHNEM
Web TexHonorumn
- rMbpuaHbie NPUNOXeHNs — coveTarLme

“HaTuBHbIE” 1 Web KOMNOHEHTDI.
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SANMSUNG

Xamarin & .NET Standard APl — Tizen 4.0

" [TpumeHeHne Xamarin.Forms B kayectse Ul framework

" cnonb3oBaHue onbiTa .NET paspaboTtumkoB ans cosgaHma Tizen NpunoXeHnn

"= _NET Standard — ato Habop API, nnterpmpytowmnx .NET Framework, .NET Core n nnatcgpopmy Xamarin

NET FRAMEWORK .NET CORE XAMARIN

S X Android

APP :

.NET STANDARD LIBRARY

One library to rule them all

COMMON INFRASTRUCTURE

Compilers Language Runtime Components

Samsung R&D Institute Russia 5



' PasBuTue nnatdopmbl Tizen

SANMSUNG
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*Tizen:Mobile
*Native API
*EFL

*Web Ul F/\W
*IDE and
Tools

* Wayland
* Blink
* loTivity




' DanbHenwas 3B0MoUUS

SANMSUNG

Tizen 1.0 Tizen 2.0 m Tizen
Next
@ ® @ @
Platform Smart Devices Connect Everything Optimized IoT OS
Operating System Mobile / Wearable / TV Expanding Devices
2012 2013 - 2015 2016 - 2017
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SANMSUNG

' PaclumpeHnue cnektpa Tizen yCTPOMCTB

Products so far Next
 —
= 1
O] = E D (&
Smart Watch Camera Phone TV Refrigerator Smart Home Smart Car VR Al
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SANMSUNG

' Tizen RT (Real Time)

® Lenb Tizen RT — nogaep>xka low end ycTponcTs, Hanpumep, He nMmerLmx cobCTBeHHOro gucnres,
NHTErpnpoBaHHbIX B 10T MHQPACTPYKTYpy

" Cuctema ocHoBaHa Ha OC peanbHoro BpemeHu TinyAra (Ha 6a3e npoekta NuttX), nogaepxunsaet 0T
npotokonbl loTivity n LWM2M; B pa3paboTke — JerryScript/loT.js

D 2016 D 2017

Web applicatio ns Applications | Native Applications | | JS Applications |
JerryScript/IoT.js ST | POSIX API IIoTBus API | I API | | AP I
Layer Device
IoTBus Database i
v w Management UI Framework IoTCoN IoT,|
LoTivity (OCP) symemtior || Mraomme || arstorge sTc0 s
Lightweight RTOS | oCcF | I HTTP I
. VFS (Virtual File System) Lightweight M2M
(TinyAra) | Network Security (TLS/DTLS) |
c Core . | Pva | I 1Pv6 I Thread JerryScript
omponents i
File System (SmartFS) (Connectivity, m
Power. Ertor) Wi-Fi Ethernet m
. e BLE || 802.15.4 MAC |

Entry-level
Memory Power 2 Z
ARTIK 1 Home Appliance oS | (sched, (ask, 'Ec timer) || Management | Management ” Drivers ” Arch ” Debug ” Syscall ” Secuntyl

HAL l
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SANMSUNG

Internet of Things (loT)

" WHTepHeT Bewen (Internet of Things) — KOHLENUNUSA BbIYUCNIUTESNBHON CETU (PU3NYECKNX NPEAMETOB («BELLEN» ), OCHALLEHHbIX
BCTPOEHHbIMU TEXHONMOMMAMN AN B3anMOZeNCTBMSA Apyr C APYrOM U / Unn C BHELLHEN cpeaow.

= CI'IeKTp TEXHOSOMMN nepengayvn gaHHbIX OXBaTblBAE€T 6eCI'IpOBO,EI,HbIe M NpoBOOHbIE CETU!

- [na 6ecnpoBOAHOM Nepeaaym BaXkHy posb UrpatoT appeKTMBHOCTL B YCIOBMKSX HU3KMX CKOPOCTEN, 0TKa30yCTONYNBOCTb,
a4anTUBHOCTb, BO3MOXHOCTb camoopraHm3auun. NonynsapHoe pewwenne — ctangapt |[EEE 802.15.4, o6ecneumBatoLlmii pusmyeckmii
ypoBeHb npoTokosioB ZigBee n Thread

- Cpenu NpoBOAHbIX TEXHOMOMMI UHTEPEC NpeacTaBnaAlT peweHns PLC — TexHONorum nocTpoeHns ceTen nepeaaydm AaHHbIX Mo NIMHUAM
anekTponepeaayn
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https://ru.wikipedia.org/wiki/IEEE_802.15.4
https://ru.wikipedia.org/wiki/ZigBee
https://en.wikipedia.org/wiki/Thread_(network_protocol)
https://en.wikipedia.org/wiki/Power-line_communication

loT ceTb Ha npumepe Thread

SANMSUNG

® Thread - 310 CTek ceTeBbIX NPOTOKONOB Ha ocHOBe IPV6 Anga coeanHeHus 10T yCTPOMUCTB B NOKanbHOM

B6ecnposogHou “ayencton” cetn (mesh network).

®= Tunoas Tononorus Thread ceTu n ponu y4acTBYHOLLMX YCTPONCTB

NMOKa3aHbl HAa AnarpamMmmMme H1Uxe:

Router
Other network*

Border router

Border router

loiner device

Sleepy host

Commissioner

]

o

Router or Host

Leader

Other network*
Host as border router

*Other networks can be 6Lowpan, other instance of Thread
network or some other backhaul connection
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End Device (child)
Thread Leader (parent)
Thread Router (parent)

Border Router

| H@®® O

Thread Link

HaHHas [oT ceTb MOXET BauMoaenCcTBOBaTb C APYruMu ceTamu

yepes border router ycTponcTtea, umetoLme 4ONONHNTENbHbIE

ceTteBble UHTepdencl (Wi-Fi, Ethernet n T.n.)

TepMuHbI Ha cxeme:

- Host cooTBeTCcTBYET KOHEUYHOMY ycTporcTBy (End Device)

- REED - Router Eligible End Device

- Commissioner — 310 cepBep ayTeHTUdMKaUmMy / aBTopu3aumm Ans
HoBbIX Thread ycTponcTs, NpeaoCTaBNALLNA yYETHbIE AaHHbIE ANSs

NOAKIIOYEeHUA K ceTu


https://en.wikipedia.org/wiki/Thread_(network_protocol)
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loTivity

Ciwgme @ O
loTivity %IIE%\IRCONNECT

CONSORTIUM™

® |oTivity — aT0 npoekT accounauum Linux Foundation, peanusytowmn ctaHgapt Open Interconnect Consortium (OIC). Bepceus loTivity 0.9.2
BKntoveHa B Tizen 3.0

® OIC ocHoBaH Ha KoHuenuun RESTful uHTepdenca, B KOTOPOM YyCTPOMCTBA B3aMMOLENCTBYIOT APYr C APYroM Yepes U3BECTHbIN
(onybnmkoBaHHbIN) MHTepdenc (pecypc). JTiobon pecypc MOXET MMETb HECKOSbKO aTpUByTOB, BKOYAs TUM, onepauumn, KOTopblie MOXHO
BbINOSIHUTL C PECYPCOM M Mpasuna AocTyna. YCTPoNCTBO, BragetoLlee pecypcom, SABrseTcs cepBepoM, a yCTPOMCTBO, 3anpalumsaroLlee
OOCTYN K pecypcy, — KNMMEHTOM.

Discover

M y-
OIC Cl]ent Connect & Control OIC Server y

Resource

Status: On/Off
Dimming: 0-100
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https://openconnectivity.org/
https://en.wikipedia.org/wiki/Representational_state_transfer

MporpammHbii ctek loTivity

SANMSUNG

= Crek loTivity BKntovaeT Heckonbko ypoBHen. Obuias cxema ynpasneHus OIC pecypcamun peannsoBaHa
nosepx CA (Connectivity Abstraction) ypoBHS1, CKpblBatOLLLErO 0OCO6EHHOCTM B3aMMOLAENCTBUA NO Pa3fnINYHbIM
ceTeBbIM npoTokonam. B Tekywen peanusaunn nogaepxusatorca Constrained Application Protocol (CoAP) n
UDP/IP TpaHCnopT; BO3MOXXHO AarfbHeENLWee paclUMpeEHNE CETEBbLIX NPOTOKOMOB U 6eCnpoOBOAHbLIX TEXHOMOMNM

Resource API Stack for UB

Resource API| Stack
For Constrained Devices

Application

lotivity Base (C++ SDK) Application
- lotivity Base

lotivity Base (C SDK) (C SDK)

CoAP HTTP Future Transport CoAP
(libcoap) (future) (future) (libcoap)
TCP/IP
UDP/IP o) Future PAN UDP/IP
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ARTIK

SANMSUNG

[2Zmm x 12mm
250MHz Dual Core
HW Secure Element
9-axis Accelerometer

@ C ZigBee
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25mm x 29mm
| GHz Dual Core
HW Secure Element
512MB LPDDR3, 4GB NAND

@ C LigBee

14

29mm X 39mm
|.3GHz Octa Core
HW Secure Element
2GB LPDDR3, [6GB NAND

@ 9 @ligBee
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Appliances

Wearable
Lighting Bands

Door Lock Leak
Sensors Detection
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SANMSUNG

ARTIK ans Paspa6otuukoB loT

AnnapaTtHagqa nnatgopma, rotoBas K MaccoBoMYy NMPOn3BOACTBY

MwuHMManbHbIE pasmepbl U BblICOKas 9HEProadekTMBHOCTL annapaTtHoOro Moayns

[0TOBadA K NpUMEHEHUIO nNporpaMmmHas nnargopma

OTkpbiTaa nnatgopma gaet 6oratble BO3MOXHOCTU 4SSt ObICTPOro MakeTMpoBaHUs

O[QHO M3 NyYLIKX peLleHnii No 6e30nacHOCTU Ha PbIHKE

lMpumeHeHne BCTpOeHHOro Secure element n ncnono3osaHue Trusted execution environment
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