Tizen Overview &
Architecture
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There are many smart devices
in mobile market.




And, almost as many
software platforms for them
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Many smart devices
also appear in non-mobile market

EA Windows
Phone
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User Expectation by it

« Before smart device,
* The user knew that they were different.
* Therefore, the user did not expect anything among them.
* Now,
« The user is expecting anything among them.

« However, They provide different applications
and user experiences

« Disappointed about inconvenient and
incomplete continuation between them.

1 Due to different and proprietary
software platform

Proprietary platforms
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Why do they?

Why could not manufacturers provide the same platform for
their devices?

» The platform has been designed for a specific embedded device.
« Manufacturers do not want to share their proprietary platgrms.
« There is no software platform considering

cross category devices as well as
fully Open Source.

e
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Proprietary platforms
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What if there is..

 What if there is a standard-based, cross category platform?

 The same software can run on many categories of devices
with few or no changes

« Devices can be connected more easily and provide better convergence
services to users ey

« What if the platform is Open Source?

« Manufacturers can deploy the platform
on their products easily

» New features/services can be added
without breaking
[given the software complies to platform standards]
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The platform
having these two features is

v’ Standard-based, Cross Category Platform
v Fully Open Source Platform
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Standard-based,
cross category platform
for TV

for camera

== for printer

for mobile

for PC

| for IVI for washing
— machine?
Tizen 2.0 Profiles Future Profiles
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Standard-based,
cross category platform

for mobile

= WCH &
Provide common &
multiple categories of

compliances
T or v ; for PC

for camera forprinter
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Fully Open Source platform

for mobile

forprinter

; for PC
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The most important partners \¥

for the Tizen ecosystem



Four pillars of Tizen ecosystem

Manufacturers
'3 4

vodafone

Operators < BENIFITS =>End Users
e of VIZER
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Platform pre-conditions for ecosystem

Manufacturers

Completeness

Performance
Robustness

Performance
Completeness
obustness | | cers

vodatone
ehsemrn

Operators

Robustness

Completeness
Performance

Completeness

Performance
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How Tizen
supports them?

The Platform

Chaniild have
Robustness

Performance
compléetenes

S




Key Requirements

 Robustness requires:
» Model for stable web application
* More secure platform
 Performance requires:
*  Optimized graphics toolkit including smooth animations
«  Supporting rich effect with video
« High performance of Web 2D & 3D Graphics
«  Minimizing power consumption and memory overhead while processing 2D/3D
graphics
« Completeness requires:
«  Plentiful web API
«  Cellular functionalities

« Fast and easy connectivity
« Scalable Ul




How Tizen solved them?



Robustness: Model for Stable Web App
 WebKit2 ( )
* Multi-process model: protect web application from plug-in crashes
% Standardized API with small IPC overhead

webkit for Ul Process

_________ WebKit Browser _ _ _ _ e WebKit2 Browser _ _ _ __ _ Chrome Browser
Single Process : Ul Process :
Application 1 Application I
AP 1 \ad |
: I

i Web Process 1
I webkit for Web Process I
| 1
|

WebCore JS Engine HTTP

WebCore JS Engine

1
: I
1 webkit :
: I
1 1

I Plug-in Process
I .
Plug-in




Robustness: More Secure Platform

Smack as the main system-level access control

«  Simple, but fast and memory effective

«  SMACK web site:

Web Runtime enforces fine-grained access control for Web Apps
«  Only allowed resources can be accessed

Smack-based process sandboxing for all widget processes
«  Significantly reducing attack effectiveness

: Process A ] : Process B :
: Application 1 : Application 1
| 1
'i M [ '“ I
: W I : | |System resources
i webkit b webkit :
I 1 1! I
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Performance: Optimized Graphics Toolkit
« Enlightenment Foundation Libraries (EFL)

Web site:
 Retained-mode graphics engine 7
Smooth animation with low processing power & o

« HW accelerated compositing with OranGL (ES) back-end

Oriiinal Scene Immediate Mode Retained Mode




Performance: Supporting Rich Effect with Video

* Free transform of video object while playback

Emotion EFL App.

OpenGL ES/
EGL

Gstreamer

HW Acceleration




Performance: Web 2D & 3D Graphics

« 2D Graphics: Cairo OpenGL ES back-end

3D Graphics: WebGL support
2D Canvas perf. score WebGL fps Test




Performance: Minimize Graphics overhead
 DRI2: Direct Rendering Infrastructure ver. 2

«  Web site:

» Extension to support implementation of Direct Rendering in X window

system

« DRM (Direct Rendering Manager as a component of DRI)
provides DMA memory management and secure hardware access

R

\

Logic

Write with SHM

* SHM: Shared Memory

Reduce
R memory copy
" operation
Logic
Write with DRI2




Completeness: Plentiful Web API

« Tizen web apps can access various device features with: W3C
HTMLYS5 device API + Tizen device API

Web API
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Completeness: Cellular functionalities

 Cellular functionalities with modem

« Managing call/call-dependent services, packet-related services, network
registration and configuration services, SMS services

« Managing SIM Application Toolkit services
« Managing SIM files, phone book, and security

2% Field test completed with 2 real operators*
Telephon

Event Delivery IPC (=)
Security C——) Telephony Server

Plug-in

‘ Telephony Adaptation Layer ‘
1




Completeness: Fast & Easy Connectivity

« ConnMan ( )

* An light-weight design for targeting embedded devices
« Compatible with WPA supplicant for supporting Wi-Fi network.
« Rapidly released with upcoming features
* High performance . A
@ Reduced DHCP time =t @5 @ wimax
2-5 seconds - 200 milliseconds
@ Wi-Fi fast connect
® Integrated DNS Cache for speed improvement
 Smooth 3G - Wi-Fi handover/offload
@ Automatic login into Wi-Fi hotspots called Hotspot 2.0.




Completeness: Scalable Ul

« Scalable Ul objects for multi-size/resolution/aspect-ratio of
screens

« Continuous scaling based on a scale value

FU” H D 60" WXGA 10.1” HD 4.65” WVGA3.8" HVGA3.27"

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

Groups

Ringtone

Groups

Ringtone




Tizen Development
Environment




Visit Web Site

« Web Site:

* Register & Create new account

* Online Help:

» For beginners, web application developers and Tizen Platform

Developers

TIZEN

About Blogs Community Developers Source Devices

Home

Tizen SDK Beta and Source Code Updates

Submitted by tsg on 27 Feb, 2012

Today, we are happy to announce that Tizen beta squrce code and SDK are available. We
developers to start working with these new features and functionality to provide feedback
improve Tizen during the final stages of its development. You can visit the community page
participating.

Compared with the earlier code preview, the beta has additional features, toals, and other
including:

- SDK support for Windows, in addition te Ubuntu

SDK source code is now avaiiable

Tizen Web Ul framework extends jQuery Mobile to make developing web spplicatio
optimized widgets.

Tizen Web API provides mora features, such as setting an alarm, accessing media ¢
system information, and more.

ooz cce |

l 'ZE N Developers

Home Documentation SDK

Home - Decumentation

search:

pe; All topics

| Contents =]

© Getting Started with Tizen
[ € Tizen Web API Reference
€ Tizen Web Developer's Guide

[7 17

Using the help system

Browse tapics in the Contents frame (El) on the Ieft. Click on a topic to have it displayed. Use the Back and
Forward buttons to navigate within the history of viewed topics

Searching

To quickly locate topics on a particular subject in the documentation. enter a query in the Search field. Use
the Search frame (' ) to displav the Search view. You can narrow the scope of vour search by selectina onlv




Download & Install

Download SDK Installer:

l lZEN Developers

Home Documentation SDK

lems - 5D

Tizen SDK

SDK

Download SDK

Trstalling the SDIC on thiint

.
See e Operating System

Ubuntu 32-bit |

2l the SDK, you will need to have root M -

Prer

the lizen SDK
mind that this iz 2 beta version of the SDK. The final SDK versian will be released soor,
to downioad the SDK. See Installing the SDK on Ubunty or Installing ihe SDK on

packege
% for installation

operating System pownioad Updated pate

Ubunt 32-bic tzen 5 rebruary 28, 2012

Windows 32-Lit [ Febiuary 28, 2012

\
|
I
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TTizen 0K fnetall W

Items

Customize the items that you wish to nstall

Name Latest inctalled size

7] TZEN IDE 0.20.10 2027m

] EMULATOR-100LS v201 2s2m

(] FMIUL ATOR-TVIAGE 6701 159 1m
Space required - 475 8MB

% s descript) )

e o ]

Back

Download Source:

T'ZENWSource

Home Platform Release

Download the source code

We ars happy to provide an beta rslesce of the source cods for the Tizen aperating cyctem. The beta ralasce of the opsrating cystem cource code i
targeted tawards smartphones and tablet devices and runs on the PC emulator, We will have full source code far smarphones, tablets and additions|
devics Larysts witl & refesioe User experienie svailable i he Coming wesks s monts

Tizen provides a standards-based software platform for multiple device categories, which supports web applications. The Tizen Web API reference
brovides a comprehensive description for Web application development.

Getting Started!
St iy

L sl

5. 20 Weolsoreded & e and download the source code.

=3 Imside Tizen > Getting started

Learn the application development procs:
instructions ncuding SDK Lasics.

Find oll Tizen components and explors the Tizen souree code.

with step by stop

Source Code
_—_—— e e e E e —m—m—m—————— Developing your first Tien application
The Tizen SDK

The Tizen SDK

/. Joining the Tizen Community
idas you with the csscntial tools and
vz e b deswelopnment

Dewnload the Tzen SOK

The Tizen commurity is made up of all the peaple wh
enlictively wrirk o or with Tisen. Coue il gel inudes

Mere abeut the Tizen Communtty

e

TJLiNUX
:1?:::1mme L FOUNDATION

Linws is a registerad trademark of Linus Torvalds.

cimtarad frodamaris of The Linse Foundstion.

Ol i ard il 11y b claiiied a= s propsty of ot

Tizen SUK Install Manac

Location

hoose 3 location where you want to nstall.

Install Tizen SDK to

CWtizen_sdk

Space required : 475810
Space available © 310,268

Back

netal Consal




IDE

« Competitive editor for HTML, CSS, Javascript

* Project management, templates, samples, documentation
* Multiple target (Emulator/Device) management

2 S @ Tizen Native - test/src/test.c - Tizen IDE

File Edit Navigate Search Project Run Window Help
v @ @ | ® | & | © |DebusiizenEmulator ¥ | Cb |emulator26100 ¥ | | 3V
[ Project Explorer £2 == = = 0 ||[d test.c =3
= '
W R free(name):
+ 3P Binaries
+ (2 include return true;
}
+ EBres
— 2B src static void app_terminate(vold* user_data) {
+ [€] test.c struct appdata *ad = (struct appdata *) user_dat
+ (= Debug-Tizen-Emulator

it (ad-=win)
+ (= data evas_object del(ad->win);

TIZEN



GUI Builder

* You can visually develop application Ul using GUI builder in
WYSIWYG manner

P T N N VO T S —

SLP Applications -

lculstorsample/src/calculatorsample_screenl.c - SLPF SO

= Debug- SLP-Emulaton = | &b | SLP-Ernulabor =) = &
R w fjaw W — T
o lcplorer 23 50T =08 L calcuistorsample soreenl.c [ SH
N i : statbe woid _ariestatiosigul vies b view] E
= i 5
wapraind in
2 ¥

B it slcdatorsample_scresnl o bta clichedigul wicw h view, Evas Ois]}
Faleudatnrsanm
fatoraample_scresnlc
t joudEtnmampie o view h wiew. Evos_objo
. L
2 if (erientation == LN
L gai_peth wiewigui pet window{wvisw], W
- elae
= il persh wiew(gul get_windes|view], GUI ¥
b - Debug-SLP-Emtstns 4
b & ata o |
* = debian "
L + "

TIZEN




Emulator

» Various Device Emulation based on open source QEMU
« Event Injector such as Call/SMS send and receive

IDE Emulator

i Emulator Manager
e i e it
: Event -
_...Injector . —
ey — P




Debugging & Profiling

« Supports for various debugging with gdb and logcat
 Powerful Analysis for Memory and CPU usage

Fle Edin Aefoctor Nawigate Search Bun Project  Mobile Apglication  Window  Help

5= o O Qe | D A = 25 | % Debug
45 Debug 52 Gh o - L e AT i+ F T T 0 maaas L]
= [y untitled Config) 1) | Mobie § B =R
= @ gobsenver debugger (Suspended) e
= o Thmad [1] (Suspenced: Signal "SIGSEGY” reoabved. Description: Segmentation faul. | = '[. o head
= 24 SndlastNodevaluel] Shome oot untitied, sroy/ untitled c: 65 Ce0E 0400
= 23 genNPRandZPR roree ool /untitied farc fontiled. o7 3 u0B0401 24
= 22 g_cclosure_marshal_WOoiD__WOiD{) .--'\ID-'\IE_-'TOGt-'[mteﬁa-'_mar‘._-\.-\e-_-'mldﬂen-l
= 21 g dosum_irwvoke() Shome,noot,/ i Jopensoune, |
= 20 signai_emit_undocked_RY) Shoete ) root /probecton Jopen
= 10 ¢ sienal BmR VAESIN Ao /IOGE/IIECID: TAin view /Middew 35 0ens oul
|& umtitlestc 33 = B || 3= Outine 52
! = s SRR,
= gk gEkoh
sty pedel sthact node | PR
45t findias thodeV alueiMode ™ hoad) | B ik gThmaimindow
* wiile |head-srew b= NULL) [ J/WPR i— =
Ak by syms.
[ ee—— sk 3
1 W gibgoenen
: sElLm hesd>wal: ¢ ZPH M gopdkdisplayh
=] W grk/grksoftey e h




Tizen Open Source Community

« Contribute to Tizen Open Source Community

Web Site:

« Anyone can contribute by:
@ Submitting patches
@ Filing bugs
@ Documenting Feature requests
@ Developing applications
® Helping with wiki documentation
® Participating in other community efforts and programs




Tizen for Research and
Education




Research and Education

* Forresearch
» Testing and evaluating research results using Tizen
» Reflecting research results to the real world via Tizen

e For education
oy

« Tizen itself includes various technologies
such as network, sensor, Education Research
graphics, multimedia, web,

security, etc. ‘ I

Contribution

TIZEN




Academia Partners

 Chaperone (UC Berkeley)
» Prof. Ras Bodik (ras@bodik.org)
* MobiSocial (Stanford Univ.)
* Prof. Monica S. Lam (lam@cs.stanford.edu)
« Security & Mobile Sensing (Cambridge Univ.)
» Ross Anderson (rja14@cam.ac.uk)
» Cecilo Mascolo (cm542@cam.ac.uk) UNIVERSI
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Therefore

Tizen will be the best choice

for Manufacturers, Operators,
Developers, and End .ers

<



Tizen Release History

Apr. 2012

Web-centric platform

* Highest HTML5 coverage

* Tizen Device Web API

+  Web Ul framework (jJQueryMobile
based Extension)

Linux kernel 2.6.36

T 2073

Web/native dual framework

* Native API

»  Unified SDK for Web and native

*  Web Runtime based on WebKit2

*  Web Audio, HTML Media Capture
» HTML Drag & Drop, Clipboard API

Readiness for commercialization in
terms of stability & maturity

» Hybrid Web and native app support

» Content security policy

» Trusted inter-app sharing

* Account management

* QR code and image recognition

» Systemd replacing init daemon

Linux kernel 3.0 (w/ many 3.4 features backported, such as CMA/IOMMU)
Memory optimization for graphics (Framebuffer > DRM/GEM, DMABUF)
eMMC 4.5 support, V4L2 (for codec and camera) support
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