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What is Tizen?

Open source project hosted by Linux Foundation

n I:INUX ; TIZE i Association
Open source release . +  TIZEN marketing and events
SDK, platform development : +  Global partner / CP collaboration
Community support 1 + TIZEN Common Store
Defines TCS and TCT ; + TIZEN Device Certification
Device profiles (Mobile, IVI, TV, etc.) 5 +  TIZEN brand management
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What is Tizen? Tizen Rt A9

« Open source project « B Linux EESFNINFFE
hosted by Linux =
Foundation

« Open source release - FERRHART

+ SDK, platform development | « SDK, LESHFA

« Community support . MXSZFF

« Defines TCSand TCT « EXTCSHITCT

« Device profiles (Mobile, IVI, |+ &&9MF (s, VI, B
TV, etc.) %)

TIZEN™ Association TIZEN™ ExE8

» TIZEN marketing and * TIZEN EEF0E3E)
events - ZIREVENXHE / CP HIME

* Global partner | CP * TIZEN Common Store
collaboration « TIZEN IREZINIE

« TIZEN Common Store  TIZEN mEER

* TIZEN Device Certification

* TIZEN brand management




What is Tizen? (Pronounced “Tie Zen”)

Tizen is an open source, standards-based software platform
Smartphones, tablets, netbooks, in-vehicle infotainment devices, TVs,

and more.

Tizen evolution since Apr. 2012
1.0(Web FW), 2.0(+Native FW),

2.1(+Optimization), 2.2(+Enhanced UX), 2.3(+Multi-profile)

Tizen provides a robust and flexible environment for
application development, based on HTML5

HTMLS5: the preferred development environment for apps/services for

the future

Robust capabilities and cross platform flexibility

TIZEN

HTML
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What is Tizen? (Pronounced “Tie
Zen")

Tizen 2F49 (1EE“Tie Zen")

* Tizenis an open source,
standards-based software
platform
* Smartphones, tablets,
netbooks, in-vehicle
infotainment devices, TVs,
and more.

* https://www.tizen.org

* Tizen evolution since Apr.
2012 1.0(Web FW),
2.0(+Native FW),
2.1(+Optimization),
2.2(+Enhanced UX),
2.3(+Multi-profile)
» Tizen provides a robust and
flexible environment for
application development,
based on HTML5
* HTMLS5: the preferred
development environment
for apps/services for the
future

* Robust capabilities and
cross platform flexibility

+ Tizen 2—EFIRENFR
MHES
o ZEESH.. FAREBAN. LRY
A, FHREREFREE. 8
*)I_ILI%O
* https://www.tizen.org
+ TizenB2012F 4810
WA (Web B#) . 2.0 bR
A (+AHEH) . 2.1 RE
(+Hftb) « 2.2 BN (+31%
BBV ) « 2.3 iRAE
(+2FPIMFE )
« Tizen OEHt—PE K. RiE
BEF HTML5 INARF AR
=,
« HTML5: RENA/RFSZH
BIEARINE
« s KAVINEERIE Y &8
K
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What is Tizen?

* Tizen Association

* An industry consortium is comprised of

« Key service providers

+ Device manufacturers and silicon suppliers

* Guiding the industry role of Tizen includes gathering of
+ Requirements, identification and facilitation of service models
« Overall industry marketing and education.
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What is Tizen?

Tizen 2 4°%

* Tizen Association
* An industry consortium
is comprised of
* Key service providers
» Device manufacturers
and silicon suppliers
* Guiding the industry role of
Tizen includes gathering of
* Requirements,
identification and
facilitation of service
models
* Overall industry
marketing and education.

+ Tizen BX88
« —PT1TWEXER, BT
AR
- FERFBIRHD
« RBHERFATH N

]
« 85 Tizen NAZIDEEVTI
mE, BiElE
- IREBEINVEKR., INER
BRI

o BNTUEIEHENRNRE
Ko

Tizen Association Members

Tizen BXEBm 53




Standard-based, cross-category platform

.. for mobile
b Common &
- Profile-Specific
Compliance Rules —
] =r
HTML ESS
for camera r‘® E for printer

Standard-based, cross-
category platform

BT, BERINES

for mobile SR TR
for TV SZHFEEAR

for printer STFFFIEDA,
for PC %45 PC

for IVI 255 VI

for camera STHEFAEH

Common & Profile-Specific
Compliance Rules

BRNRESMIZEY S AN




Fully Open Source platform

.. for mobile

THE
for camera L I !Blumgg% for printer

' for VI ‘ jonEL

Fully Open Source platform =EHREES
for mobile B ENIRE
for TV SZHFEBR

for printer STRFFTEOM
for PC =55 PC

for IVI ZH5 VI

for camera SZHRFAEHL
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Tizen Architecture

Web API

Web is the primary application development environment for Tizen

Native API

Fast, light-weight, scalable native applications can run smoothly on any
Tizen mobile phones (from low-end to high-end)

Native Applications

Web Applications

Web AP

Web Framework ‘

Native API

Native Framework

uazl|

P | ower |

| App Graphics & Ul i
Security System Base

Connectivity Telephony Location

Linux Kernel & Device Drivers

Tizen Architecture Tizen 4244
* Web API * Web API
+ Web is the primary + Web 2 Tizen NEFENF
application development HENE
environment for Tizen « ZSHf API
« Native AP « RE, TY RIVREA
* Fast, light-weight, N TR Tizen FH1
scalable native EripiztT (MRimE
applications can run =i )
smoothly on any Tizen
mobile phones (from
low-end to high-end)
Native Applications NN A
Web Applications Web NF3
Native API N3t API
Web API Web API
Web Framework Web #E22
Native Framework ANHIAEZR
Tizen Tizen
App Framework RN FRHEZS
Security Ze
Graphics & Ul EfNBFPfRE




Tizen Architecture | Linux Kernel & Device Drivers

Linux Kernel

Device Drivers

Hardware Adaptation Layer

- Plug-ins

OpenGL ES/EGL Graphics Driver
- DRM based graphics stack

Adaptation Layer

HAL (HW Adaptation Layer)

Telephony GStreamer Sensor System OpenGL ES/EGL
l Plug-ins Plug-ins Plug-ins Plug-ins Graphics Driver

[ Kernel 3.xx SMACK I Device Drivers }

Tizen Architecture | Linux Tizen 2244| Linux PFIRE
Kernel & Device Drivers IREHASRS
+ Linux Kernel : Linux Pi%
* Device Drivers v —t70
* Hardware Adaptation Layer | | %ﬁ%gﬁ%rg
— Plug-ins _ }ﬁﬁ
* OpenGL ES/EGL Graphics . OpenGL ES/EGL B-EIRF
Driver
: T
— DRM based graphics s
tack — EF DRMHNEFitk
Adaptation Layer L=
HAL (HW Adaptation Layer) HAL (BB#H&EECE )
Telephony Plug-ins EBEHEH
GStreamer Plug-ins GStreamer ¥ttt
Sensor Plug-ins %
System Plug-ins féé%fgﬁﬁ
CD)p_enGL ES/EGL Graphics OpenGL ES/EGL S-EIRFNZRE
river A% 3.xx
Kernel 3.xx SMACK
SMACK N B
Device Drivers RSN

11



Tizen Architecture | Native Framework

Native Framework

Graphics &

Input

Tizen Z24Q| AHIAESS
AHIAEZR

N FEEH A4 HE PIM Zet
NFR4ERE AAR SMS BXARA Wl EIEAsH
HEE
NF3/EE) fER%28 MMS =53] INIE
HEERE BREE BBSHb e TGS
Ehit BRFAIEA BiE @+ 0%z
IPC gBs (=4 TEEIDRE
HIBRE 2D EZLIVN IR TEAL EE
BEAEBR 3D L HIRYmG s
Web BOEE E=pii MAP HTTP
hERESR BOR% 18 filas) NFC
JSS|ZE =7 SIS POI Wi-Fi
P LI ISF, 185 3D B

@t
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Tizen Architecture | web FW

« Standard HTML5 + Tizen Device API

Web Framework

Device API W3C Miscellaneous
Application HTML 5 Web GL
NFC Css3 WebRTC Typed Array
Bluetooth Geolocation Web Worker Full Screen API
Media Contents Touch Event WebAudio Metatag
PIM Battery Status WebSocket JSON
System Info File Web Notification URI Scheme
File System App Cache Widget

~ DEVELOPER sUMMIT
DEVRLOBERSUMMI
I l z E N 2014 SHANGHAI
TIZENFRENSE (LN)

Tizen 2243 | Web @&
o KR HTMLS5 + Tizen i85 API
Web 1EZ2
&% API W3C HEe
N AR HTML5 Web GL
NFC CSS3 WebRTC K EUPES] (Typed
Array)
s HOIBTET Web Worker =7 API
BEARS fibimss1F WebAudio Metatag
PIM BB ES WebSocket JSON
AGIER Xt Web 3@%0 URI /£
XHARR NAREE= Widget
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Working on Multi-OS

te | o—

Development Environment | Multi-devices

Integrated SDK that supports a wide range device profiles

Responsive Ul for “Easy to make Auto-layouting”

c.f. Windows 7/8, Mac OSX and ubuntu Linux

Multiple-device support

All in One Viewer

o | ..

(5 ]

Multi device base layout codes

Development Environment |

Multi-devices

* Integrated SDK that
supports a wide range
device profiles

* Responsive Ul for “Easy to
make Auto-layouting”

* Working on Multi-OS
* c.f. Windows 7/8, Mac

OSX and ubuntu Linux

FAEME | 2R

© STHRZIREINTEIER
SDK

« SRREBIMS IR
RENRFRE

© IFSMIRIERS

* c.fWindows 7/8. Mac
OSX 1 ubuntu Linux

Multiple-device support ZIRBIES

All in One Viewer —rNEEE
ubuntu ubuntu

Windows 8 Windows 8

Multi device base layout ZIRBEMHRERE

codes
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Development Environment | All-in-one suite

Tizen SDK provides various tools and documents integrated with IDE

WYSIWYG GUI design/editing ()

Project management & easy [(®)}
code editing

©

Static & Dynamic Analysis

O Test/debugging

Build system & Toolchain

+ OBS
Rootstrap management
Cross compiler, packaging
+  Project compatibility
SDB

©

Help Contents

Live SDK update

Development Environment |

All-in-one suite

* Tizen SDK provides various
tools and documents
integrated with IDE

FEMNR | —8NEH
+ Tizen SDK TJig{t 5 IDE &
AREVEF T ERMRY

WYSIWYG GUI design/editing
Project management & easy
code editing

Static & Dynamic Analysis
Live SDK update
Test/debugging

Build system & Toolchain

+ OBS

* Rootstrap management

* Cross compiler, packaging
* Project compatibility

+ SDB

Help Contents

WYSIWYG GUI i&it/4RiE
EEENBSNIEmE
BSHEISOM

SEOY SDK 8887
N5 WY Fa
BERZNT B8

. OBS

+ Rootstrap BIE

. RXImIFS, TR

- IMB#AM

- SDB

2L N]ANEN
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Open Standards | HTML5 support

» Tizen Browser supports brilliantly HTML5 for embedded devices

509

Chrome 32 Browser

(Android)

e
[
w
B
o
£
)
=
)
©
v

7

Open Standards | HTML5
support

* Tizen Browser supports
brilliantly HTMLS5 for
embedded devices

FRE | HTMLS S2i5

+ Tizen N 2E5EESTIF
HTML5 BFERATNRE

Safari Browser (i0S7)
Chrome 32 Browser (Android)
Tizen Browser

Safari Y| £52§ (i0S7)
Chrome 32 JI|'%528 (Android)
Tizen M52

HTML5TEST.COM HTML5TEST.COM
Video Streaming BT

Location "E

Multimedia DA
Communication BiS
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to describe interfaces

as asynchronous calls

1 Numerical constants avoided
but string enumerations are used

2 Time consuming methods are defined

Ready to open for W3C standards
Minimize incompatibility due to proprietary solution

Open Standards | w3c API support

Tizen defines Device APIs according to WebIDL
WeblIDL is a W3C specification for a format

Apps using W3C standards can use Tizen’s
Device API so it can run any device features

W3C

TIZEN'

Open Standards | W3C API
support

FFHUFRAE | W3C API 235

* Tizen defines Device APIs
according to WeblDL
* WeblDL isaW3C
specification for a format
to describe interfaces
1 Numerical constants
avoided but string
enumerations are used
2 Time consuming methods
are defined as
asynchronous calls
* Apps using W3C
standards can use
Tizen's Device APl so it
can run any device
features
* Ready to open for W3C
standards
* Minimize incompatibility
due to proprietary
solution

« Tizen 1&#8 WebIDL EE X%
£ API
+ WeblDL 22— AR E
BY W3C 18T A48
1 BETEH, BERTE
FrEamEE

2 MNISERENNEL R

A
 {EMA W3C FRERNN AT
{68 Tizen BEE API,
Eﬁb?ﬁﬁéﬁﬁﬁiﬁéﬁ
- GE W3C FREF
- BEBRRORNARS
PR B ERAR

19



Performance | 2D/3D Graphics

2D Graphics: Cairo H/W Acceleration GoecLes [Bf
» 3D Graphics: WebGL support

Web Game Applications

2D Canvas perf. score

;_ 2.80°

WebGL (Aquarium : fps)
R : ,
2 ﬁl I 28

- ~ &
Performance | 2D/3D 1%8E | 2D/3D B2
Graphics - 2D @f: Cairo BBHIDE
« 2D Graphics: Cairo H/W « 3D @f¢: WebGL Z#F

Acceleration
* 3D Graphics: WebGL

support
2D Canvas perf. score 2D EThI4EER D
WebGL (Aquarium: fps) WebGL (Aquarium: fps)
*) Stock Browser *) Stock M| $328
Web Game Applications Web Game RNF3
2D Game 2D FEXK

3D Game 3D 53K




Performance | Boot Time Optimization

Systemd-based Configurable Service and Booting

Advanced service & daemon management

- Execute threaded applications in parallel

- Easier to optimize booting time.

- Easier to configure service bring up and management

Result: Optimized Booting Time
NX300M: 0.5sec
Phone: 11sec

Performance | Boot Time iR | EEDAEMY
Optimization
- Systemd-based « EF Systemd WO ERS
Configurable Service and =)
Booting - SERBZNCEERER
« Advanced service & - FTPITEZNA
daemon management - BBEZitikBabiviE.
— Execute threaded - PBEZEERSBHA
applications in parallel BE
— Easier to optimize o B UIKBIBEERE
booting time. « NX300M: 0.5#)
_ Easier to configure < F: 11}
service bring up and
management
* Result: Optimized Booting
Time
* NX300M: 0.5sec
* Phone: 11 sec
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High Quality Audio/Video | Rich multimedia support

Tizen supports High Quality Video Playback based on Plug-in

architecture on Gstreamer

Plays virtually every media formats without transcoding
Supports rich media for Browser and web applications
Provides embedded video rendering for various type of graphic surfaces

Codecs, Demuxers Rich Web Media Support Video Rendering on Any Surface

e mm

—_~

=
—~gstreamer

SMOOTH
STREAMING

High Quality Audio/Video |
Rich multimedia support

RS HR/IR | FEEVZIRE
257

* Tizen supports High Quality

Video Playback based on

Plug-in architecture on

Gstreamer

* Plays virtually every
media formats without
transcoding

* Supports rich media for

Browser and web
applications

* Provides embedded
video rendering for
various type of graphic
surfaces

+ Tizen X5t Gstreamer =
WITEF B2 RN
*/Fﬂﬁﬁﬂ

TTREBNER T, O
?ﬁﬁﬂﬂ;iﬁﬁﬁ BERIEEN
- ZEFEOESF] web N
NSRRI
NEhEFSERERA

TAEZR

Codecs, Demuxers

mi0RZEE3S, Demuxer

Rich Web Media Support

FEHY Web BEZRF

Video Rendering on Any
Surface

S HIHhE E#TISER

Video animation effects

PURENEZR
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Strong Security | secure architecture

Securing major points in the whole application life cycle

App Store Security (Static Analysis)

- Security Analysis for abnormal application behaviors

Anti-Virus Framework

- Anti Virus Check for malicious application filtering

Data Protection and Privacy

- Access Control enforcement for managing user data protection & privacy

B2B Support
- Domain Separation for Enterprise users

App Store Security ~ Anti-Virus

ek Analysis Check

App Store
L

Register [ s 8 Installation | IGTRVITTERE Execution e Enterprise
X
Abnormality Virus API Privilege
" Detected Detected

Data Prot./Privacy B2B Support
DAC/Smack

]
g3
R
25
S

urewoq
ssauisng
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Strong Security | Secure
architecture

BANZ 2 | ZEHIZHS

* Securing major points in
the whole application life
cycle
* App Store Security

(Static Analysis)

— Security Analysis for
abnormal application
behaviors

« NETNALGEHNER
WP REBRKLZERP
. iﬁﬁ)ﬁ%ﬁﬁ%’l’.{ (Bt
fT
- FENRITINZE
DT
. PORSHES
— TEPRE N AR

+ Anti-Virus Framework RENE
— Anti Virus Check for « HIERIPAIRA
malicious application - XHEERPIUERIP
filtering MESRBVHEHRERT
 Data Protection and + B2B Xx¥F
Privacy - EEEVEFEESE
— Access Control
enforcement for
managing user data
protection & privacy
* B2B Support
— Domain Separation for
Enterprise users
App Store Security NAEEZE T
Anti-Virus apt==

™ 3 - ™S 32 IS

AL IO+ /IR T
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AFPREOY B | smEnonky =
= By &
s AT AREEORENRTIEHIRYE, SOk v
(WVGA - XQXGA)

WVGA WXGA
(480x800) (800x1280)
- O
s o
o

WQXGA
(1600x2560)

EBIRE = 0.6 emrel
HBIRS = 1.0
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Tizen Release Roadmap

Tizen EHEBE&E

2012548 201328 2013 F 58 2013 7 201412 5 201558

Dlweb 9B Web/AMIEZR 5. web/ Al BARM, T + ISMEE 64 (SSSAF

INIFEE framework Smack Z2iE,  SRFEFPRL Profile Corsswalk
FOMABIERE Enhanced UX Crosswalk

Optimized Perf.

+ Tizen 3.0 NEZHE

64 il ARM SZ5F

2P

Crosswalk/BLINK

SMACK - 3 5i{Zz£#] Cynara

HBECEFRS - BUXTON

KDBUS

3D AFPRBERSE

BAERES

Wayland BY—2&B4>, Enlightenment EOEE2S
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I TAE

- fEM GBS (GIT ERS) MERTEVRHI
&@!’

4
ey | AEE
s build

AHtipE

+8) GBS MERIRIEE:

¢ Tizen SDK

TEARHE
packages

B —
&80 Ithor PURAZ A #
R

—BERTFAL Tizen Web FIARMMNENT S

3] = © & o
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« R Tizen MRS e e
- @ Gerrit 2333 T ==
- @B Gerrit AT =
- BRUERRENERS e

# 9 Tizen SIERAAS

. IJD}\ Tizen ¥t X

RS CEEHESRTE (Rﬁﬁﬂiﬁil&mi)

MEER BT EMERNAIEIRS (FEJIRAR)

TLIA LY LEATOP YU L2 J

—  https://www.tizen.org/community/mailing-lists
SERHTIREIE IRC 2447

—  https://www.tizen.org/community/irc
RNFAN wiki SAYSIRITBVZES

— https://www.tizen.org/community/wiki

v IIllpb.lI!vWW.lchl 1LOITY/COITINTIUTIILY/WIKI

" DEVELOPER SUMMIT
I I 2 E N 201 SHANGHAI
TIZENFRANE (£8)
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https://www.tizen.org/community/bug-tracker
https://www.tizen.org/community/bug-tracker
https://www.tizen.org/community/bug-tracker
https://www.tizen.org/community/bug-tracker
https://www.tizen.org/community/mailing-lists
https://www.tizen.org/community/mailing-lists
https://www.tizen.org/community/mailing-lists
https://www.tizen.org/community/mailing-lists
https://www.tizen.org/community/irc
https://www.tizen.org/community/irc
https://www.tizen.org/community/wiki

50

£

0

29



5

Tizen EJ:F&AD.:Q\ %uﬁﬁ\ Hﬁﬁﬁiﬁﬁﬁﬁﬁr:’ﬂgﬂ%:to

service providers and users.

Tizen:

+ Linux BEXIE FEEFHRYES
- ETRENEEAITYE

- ERTERRSNHEYS

L S
Tizen JGUKEEENE, SIS RAVELN Y)‘
BE. NBAZIMEE }
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