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Tizen Architecture & Public APIs & 3" Party Applications

= Web API

* Web is the primary application development environment for Tizen

= Native API

* Fast, light-weight, scalable native applications can run smoothly on any device

Native API

Hybrid Applications

Web Applications

I—
Web + Native (Non-Ul)
Web API
Web Framework
Native Applications [ HTML5 ][ w3c ][ Device API ]
[ Web Runtime
=
®
Core 0
| App Framework || Graphics & Ul || Multimedia | | Messaging || PIM | Context
| Security | | System | | Location | | Connectivity | | Telephony |

Linux Kernel & Device Drivers
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Tizen 2.3 beta ey
Native API Update .



Introducing new Native APl in Tizen 2.3 Mobile Profile

= Mature [ EFL )
* Technology was already in Tizen since 1.0 —
* Now in SDK and Compliance for 3 party developers P—— - N
= Powerful Graphics —
* Powered by Enlightenment Foundation Libraries (EFL) | pumsasams 8
1 I

* High performance, scalable, customizable styles

Music 2
E;” Saturdays=Youth
J Mm83

- Lightweight 4 . \ Q '}jei{i’ppappa
* Light-weight enough to fit in every Tizen Profile N Open source libs y B
= More open source libraries ( . Native App
* EFL, Sqlite, openssl, Curl, json-glib, libexif, etc. Device Native API
. J
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EFL Overview

= EFL (Enlightenment Foundation Libraries)

* A collection of libraries supporting 2D and 2.5D Ul rendering for Tizen platform

* Built by the same team working on Enlightenment project

* Built for the purpose of making E17(Enlightenment 0.17)

* Always focused on staying lean and still providing fanciness
* Provides a set of libraries for adding common GUI widgets

* Handling and routing input, managing data, communications

and the main-loop

= Enlightenment Open source Project ( )

* A whole suite of libraries to help you create beautiful user interfaces with much less work
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http://www.enlightenment.org/

Create a Tizen Native Application Project — With Ul or Not

= First download Tizen 2.3 beta SDK and select Mobile Profile

= For UI application (Applications with UI)
* Developed using EFL for user interface and other APIs to utilize full mobile device features
» Use template in the SDK: File > Tizen Native Project > Template > UI Application

= For Service application (Applications without UI)
* Can use all Native API except Ul related (EFL, OpenGL ES, ...)
* Use template in the SDK: File & Tizen Native Project > Template = Service Application
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Tizen Native Applications — Ul Application Lifecycle (1/4)

= Application states

State Description app_create_cbh . app_terminate_ch()
Created Terminated
READY The application is launched
app_control_cb{ erminate cbi
CREATED The application starts the main loop p-mreeh
PAUSED The application is running but invisible to users Running }—r-P2se-c00
. _ . 2pp_control_cbg gt gt
RUNNING The application is running and visible to users
TERMINATED The application is terminated

= State transition callbacks should be set up before starting main loop
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Tizen Native Applications — Ul Application Lifecycle (2/4)

= Application life-cycle callbacks

Callback

Description

Action (Example)

app_create_cb

Hook to take necessary actions before main event loop starts

UI generation code

app_pause_cb

Hook to take necessary actions when application becomes invisible

Releasing memory/resources

app_resume_cb

Hook to take necessary actions when application becomes visible

Re-allocating resources

app_terminate_cb

Hook to take necessary actions when application is terminating

Release all resources

app_control_cb

Hook to take necessary actions for responding to a launch request

Required action
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Tizen Native Applications — Ul Application Lifecycle (3/4)

e = Who can launch applications?
* Users through the application launcher
Application Framework Application . . . ..
| : - | * Another application which needs to perform a specific
! operation (AppControl)

[ Initialize the application ]— ---------- b| app_create_ch() |

____________________________________________

(static void app control ( app_control, void *user data) S)

struct appdata *ad = (struct appdata *)user data;
char *operation;

char *uri;

char *mime type;

____________________________________

app_pause_cb() |

appresumech) | | Tl Remm e e e e e e e e e e e e e e e e
1 {1f (Tstrcmp (operation, APP_CONTROL_OPERATION VIEW)) §
gty .y Ly O, R e ——— ’
[ Terminate the application ]— —————————— bl app_terminate_cb() | {- (app control, s&uri);
. ’ ;
(app_control, &mime type);
A 4
[ ] if (uri && !strcmp (mime type, "image/jpg"))
Application Termination ( -

display image file(ad, uri); // display a specific image
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Tizen Native Applications — Ul Application Lifecycle (4/4)

= Additional callbacks for system events

Callback Description Action (Example)
. . . . Save data into
app_low_memory_cb Hook to take necessary actions in low memory situations )
a persistent memory
. . o Stop heavy cpu/power
app_low_battery_cb Hook to take necessary actions in low battery situations

consumption

Hook to take necessary actions for handling a device

app_device_orientation_cb T e

Change display orientation

i i Refresh displ ith
app_langage._changed_cb Hook to take necessary actions for handling a language efresh display wi
change event a new language
. Hook to take necessary actions for handling a region Update time to show
app_region_format_changed_cb .
change event timezone change
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Tizen Native Applications — Service Application Lifecycle

= Application life-cycle callbacks

Callback Description
service_ app_create_cb Hook to take necessary actions before main event loop starts
service_app_terminate_cb Hook to take necessary actions when application is terminating

Hook to take necessary actions for responding to a launch request

service_app_control_cb . . . .
~aPP- - (without U], you still need to get app control to take a certain action

= For system events, same as UI Application

* Memory, battery, orientation, language, region format change callbacks
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Public Native API | Definition

= The Public Native API is defined in the Tizen Native API Reference in the SDK
* You can find at SDK's Help Contents - Tizen Mobile Native App Programming = API Reference
» The API reference will be available at developer.tize.org at Tizen 2.3 official release
* Must only use documented Public Native API for compatibility reason

= The APIs are originated from core subsystems

= Revised and improved over the past few months for API usability
* Continuing effort to lower the learning curve for the new Public Native API
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Native API Layout

'S N ~N ™~ ~ ~
Telephony Telepho Messaging Social Ul Graphics
Info
L J - _
=[N ) Push Contacts EFL OpenGL-ES OpenCilass
Location Web 1.1 2.0
Location
Manager Web View Messages Calendar EFL Util Fontconfig Frf
\_ Yy, & Freetype
B Account > 4
ase ; -
liboauth [ Eamall ] [ Manager ] [ AEIT J rMultimedia )
. \ / . >y
Json-glib Application Framework ) /Context ) [ 21::11;2 ] [ Media Tool ]
. .. Service Recognition [ Camera ] [ Player ]
1ib2 2ni B
gh [ Application ] [ o ]
Network Activity [ Sound
R iti Recorder ] [ ]
sqlite B —— Application Package \ scogniion J ) Manager
Manager Manager Ve ~
Content [ Audio I/O ] [ Tone Player ]
C++ StdLib [ Connection ] [ Notification ] [ Shortcut ] m
Content [ Image Util ] [ WAV Player ]
minizip Wi-Fi ] [ Badge ] [ Bundle ] MIME Tt
[ S Metadara [ Video Util ]
Xtractor
. o Message Data )
LibEXIF libcurl [ Port ] [ Control ] [ Download ] Radio openAl
L AN AN N /
~
libxml2 Security System System Runtime s Devi
Information Information (Srasg evice
Privil System
rivilege S;jﬁings [ Media-Key ] [ Sensor ] [ Dlog ]
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Supported Open Source Libraries (1/2)

EFL
[ibEXIF
Json-glib
Eglibc

Glib

Curl

libXML2
Fontconfig
Freetype
Minizip
Sqlite
Cairo

openss|

15

1.7
0.6.21
0.104

213

2323

7.28.1 24

278
290
249

1.25

3713
11214

10191

EFL is the fundamental set of libraries underlying the Native API

Exif is an image file format used by camera and scanner devices (extends existing formats
such as jpeg and tiff). Many Tizen devices have a camera and emit this format, libexif allows
decoding

Json-glib is a library for serializing and deserializing Javascript Object Notation (JSON) using
Glib and Gobject data types.

Standard C library, needs to be available to programs written in ISO C language
Application building blocks which add data types and other programming facilities for C-
language programs

A client-side URL transfer library supporting http, https, ftp, file URIs and many more

protocols. Allows applications to perform url-related activities without having to involve a
web browser

Library for parsing xml documents

Font-handling library to let applications find a font or a closely matching font

Text-rendering library

Lightweight library building on top of zlib for processing files in the
zip format

Implements a lightweight sql database within a library, widely used for embedded client-
local storage.

Library for 2-D vector graphics drawing

Library implementation of secure sockets layer (ssl) and transport layer security (tls) to
enable secure internet communications

Copyright © 2014 "Samsung Electronics, Co., Ltd. All'rights reserved.



Supported Open Source Libraries (2/2)
Lib

OpenAL 1.13 Audio API designed for efficient rendering of 3-D positional audio.
OpenGL ES 1.1.,,2.0 library for rendering 3-D and 2-D graphics in embedded systems
C++ Standard Library 3.4.16 (GCC 4.6.4) Standard C library, needs to be available programs written in ISO C++ language
libOAuth 0.9.4 Functions implementing the OAuth Core RFC 5849 protocol
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Ready by Tizen 2.3 official release

= More APIs:
* NFC, STT/TTS, media codec, window level adjustment, Tizen ID, etc.
* Error name printer

= More Documents:
* More programming guides and tutorials including EDJE
* Kind explanation for sample apps

= Tizen Compliance Support:
* Tizen Certification Specification for Tizen Native API
* Tizen Certification Tests for Tizen Native API
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Tizen 2.3 beta e
Native APl Modules 2



Native API | Application Framework / Base

= Provides
* Managing the main event loop of an application or background application, managing
application state changes, launching other applications using the application name, URI, or MIME
type (Application, Service Application)
» Storing and retrieving information related to packages installed on the device (Package manager)
* Information about applications (Application manager)
» Managing notifications (Notification)
* Passing messages between applications (Message-port)
* Simple string-based dictionary ADT (Bundle)
* Exchanging specific data between applications (Data Control)

* Flexible generation of number or date format patterns, formatting and parsing dates/number for
any locale (i18n)
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Native API | System / Security

= Provides system and device management features
* Interfaces for accessing devices such as sensors, USB, MMC, battery, CPU, and display (Sensor, Device)
» Getting information about the device (System Information, Runtime Information)
* Getting system settings containing miscellaneous system preference (System Settings)
» Sending log output for debug activities (dlog)
* Getting information about storage (Storage)

* Providing a secure repository protected by user's passwords for keys, certificates, and sensitive data
(Key-manager)
* Retrieving and displaying privilege information (Privilege-Info)
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Native APl | Location

» Provides location-based services (LBS)
* Position information, satellite, GPS status, geofencing (Location Manager)
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Native API | Network

= Provides network and connectivity related functionalities
* Managing modem data connections (Connection)
» Managing Bluetooth devices (Bluetooth)
» Managing Wi-Fi and monitoring the state of Wi-Fi (Wi-Fi)
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Native API | Telephony

= Provides cellular functionalities communicating with a modem
* Managing call-related information and services, obtaining information from a SIM card,
accessing the cellular network status information (Telephony-information)
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Native APl | Messaging

= Provides messaging services
* Creating, setting properties (recipients, body), and sending SMS,MMS messages (Messages)
* Managing E-mails (Email)
* Push service (Push)
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Native API | Multimedia

= Provides
* Encoding, decoding, and transforming images (Image Util)
* Transcoding a media file (Video Util)
* Recording from the audio device and playing raw audio data (Audio I/O)
* Playing multimedia contents from a file, network, and memory (Player)
* Playing the tone and Waveform audio files (Tone Player, Wav Player)
* Controlling a camera device (Camera)
* Recording audio and video (Recorder)
* Accessing Radio (Radio)
* Extracting meta data from an input media file (Metadata-extractor)
* Directly accessing media codes on the device (Media-codec)
» Handling AV packet buffer for interworking between multimedia framework modules (Media tool)
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Native API | Content / Context

= Provides
* Managing information about media files (Media Content)
* Downloading the contents of a URL to the storage asynchronously (Download)
* Mapping MIME types to file extensions and vice versa (Mime-type)

« Controlling information of the user and device including motions, activities (Activity Recognition,
Gesture Recognition)
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Native API | Social

= Provides PIM-related services
* Managing account information on the device (Account Manager)
* Managing calendar events and accessing calendar database (Calendar)
* Managing contacts and contact groups and accessing contact database (Contacts)
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Native API | UIX

» Provides UI features & interaction services
* Providing surface for Tizen (TBM Surface)
* Getting and setting the priority order of the notification window (EFL-util)
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Native API | Web

» Provides Web browser features
* Displaying and controlling Web pages, such as browsing, tracking browsing history,
and downloading Web content (WebView)
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Tip 1. What you are looking for is in SDK Help Contents (1/2)

= All the Native API documents are in the [ Help Contents ] and will be added more

@ Tizen Native - webapitest/canfig.xml - Tizen IDE Search Scope: Al topics
File Edit Source Refactor Mavigate Search Project Run  Window Contents @~ | ¥~ B D 8 o R el &
e @ @i E 1@ i35 - O Help Contents - [ & Eclipse Development Documentation Tize
El & Getting Started with Tizen
Quick Access b De B [ overview H H
Dynamic Help B Tizen SDK Installation BaSICS Of Natlve App
[{5 Project Explarer 52 = B8 [ config.xml 52 | /5] config, xml & [ Development Environment .
. . ‘ o Key Assist... Ctrl+Shift=L B B Tizen Mobile Native App Programming Prog ramm Ing
R st B S of Natve Asp Programming]
& . . 2 <widget xmlns="http://v Tips and Tricks... /M b R . i
> = apldEml:- - mol N S 4 ® [ 1DE and Tools This document describes how to get started with Tizen native application progra ng. It
. 3 <tizen:app-controls Cheat Sheets. Devel ¢ Brocess explains the basics or Tizen nativ cation architecture and life-cycle to help you create
L7 apitast 4 <tizen:src name on bevelopment Precess Tizen native applications using the Tizen SDK. For more information about developing
7 basicui 5 <tizen:operatiq ® Tizen SDK , frat . Screen Support Guide building, running, and packaging Tizen native applications, see Nati i
; : B [ programming Guide development process
» 2% capitest - 6 <tizen:mime nan < Prog
7 izen:app- B [ porting Guide v i i yourselfw ow
2 evasgleample - o 7 </tizensapp-contro] Check for Updates i . Before creating native applications, familiarize yourself with the following
o 8 <tizen:application afsi i Tutorials .
T hitizen 9 <content src="index Install New Software... & & Pl Reference
T HTTPclient 18 <feature name="htty B sample Applications
LT MultiLanguage 11 <icon src="icon.png About Tizen IDE 5 & Tizen Mobile Web App Programming
LT org tizen.mobile native apppro 12 <name>webapitest</name [ % Tizen Wearable Web App Programming
7 uicontrol 13 <tizen:privilege name="http://tizen.org/privilege/alarm"/>
R ) 1 <tizen:setting screen-orientation="portrait"” context-menu="en:
> % = webapitest - mobile ] .
& </widget> .
» T > webapitest2 - m 16
] webarchieve
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Tip 1. What you are looking for is in SDK Help Contents (2/2)

Search: Scope: All t
Contents > | v = E a

= Basics of Native App Programming
- Where you first visit before write an app

! “*r” Eclipse Development Documentation

. Application Model ] _Gjtting Started with Tizen
: Multi—lingual gUide L‘: '?;Er‘jl;( Installation
° Brief UI programming with EFL guide = 5L/ Development Environment
o Hello world example L Tien Dhile Nti\.re App Programing
'
» Programming Guide 9 W IDE and Tools

r~f . . .
¥ A Application Development Process

* Module overview and major feature introduction

= B ol - c .
LA mMultiple Screen Suppeort Guide

. 7 [ programming Guide
" TUtorIaIS et Porting Guide
» Step by step API usage example U L Tutorals
. . . # L5 API Referenc
* Tutorial helper app will be added soon to run tutorial B Sam;:;pl;nm
COdeS by COpy & paste tO the SDK t "5 Tizen Mobile Web App Programming

t "5 Tizen Wearable Web App Programming
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Tip 2: Open SDK help contents in a browser

= Go to [ Window -> Preference - Help = Open help contents]
= Select [ In an external browser ], then you can find info more easily

e i — T
& Tizen Native - webapitest/configxml - Tizen IDE
- : - : : - , r@ Preferances E |l
File Edit Source Refactor MNavigate Search Project R Window e
i gl rarmid iE e 0w Qu v | [type filter text Help Grov
Ouick Access : E . General -
Quick Access :I 2] Ant - Specify how help information is displayed.
. ' : ] Open Modes
roject Explorer config,=m config, xm > CfCs+
[t Project Explorer 52 = B [ config.xml 52 5] config.xml c/e -
= <}==D =~ 1 <?xml version="1.8" encoding="UTF-B8" Changelog Open help search
, S apidemo - mobile-2.3 2 <widget aumlns="http://www.w3.org/ns/ » CMakekd Iln the dynamic help view v]
) . 3 <tizen:app-control: > Data Management
LT apitest 4 <tizen:src name="index.html" . Emmet Open help view documents
T basicui 5 <tizen:operation name="http: ey
> 1= capitest - mobile-2.3 6 I<tizen:mime name="1image/jpeg % Help
, =% evasglsample - mobile-2.3 7 </tizen:app-control>
g hiti’gn P 8 <tizen:application id="X1QafSF Content Open help contents
7 HTTBclient 9 <content 5r‘c="index.htm:!.",.-’> Ml i [In an external browser
clien 10 «feature name="http://tizen.org/ . lava In the help browser
1 MultiLanguage 11 <icon src="icon.png"/> -
. . ) s . > lavaScript *~ an external browser
57 org.tizen. mobile.native.apppro 12 <name>webapitest</name> Library Hover L =
7 uicontral 13 <tizen:privilege name="http://ti | ry 3 :
] ) I 14 <tizen:setting screen-orientatio : Mylyn Open window context el
N weEap!test . f”llf_l__"' o 15 </widget> - Parallel Language Deve - i
» I = webapitest2 - mobile 16 . Plug-in Develepment [In the dynamic help view v]
L1 webarchieve . Remnote Systermns
Open dialog context help
> Remote Tools -
- Report Design ’I” a dialog tray ']
. Run/Debug

33
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Tip 3: Refer to sample applications in the SDK (1/3)

» Go to [ File > New -> Project - Tizen - Tizen Native Project ]
= Select Sample what you want to see

@) New Tizen Native Project

Create a Tizen Native Application Project

Project name must be specified

Template Sample

E Message Sender sample applicatiol Notification Manager Séﬂ‘:pl& A;_)plu:atlon 1.0 i

Mative UI App

Notification Manager Sample
" Application Notity

m

E Piano Sample Application — Motityinormal)

= MotifyByAppCantrol
E Sample Calculator Application

RemoveNotification
Sample Contacts Template NothBvAnRId
Application otifyByApp

E Sample Sensor Template i RemaveNotificationByAppld

4 | n | * SetBadaeNumberBuAoold T




Tip 3: Refer to sample applications in the SDK (2/3)

= Check out samples in the SDK

Search Scope: All topics
Contents & g —DEI oo iy |

¥ % Eclipse Development Documentation

NotificationManager Sample Overview

{ IDE and Tools The NotificationManager sample demonsirates how you can present a notification to the user.

I Aoplicati eV rocess ‘ . - - . .
¥ [ Application Development Process The following figure illustrates the main view of the NotificationManager.

B [ mMultiple Screen Support Guide

Figure: NotificationManager main view

= Frogramming Guide
B [ porting Guids
& Tutorial

B sample Applications

Notify OngoingNotification(%) )
o rogramming R e =5 5S
[ % Tizen Wearable Web App Programming Notify(normal) OngoingNotification(byte) The notify message
AlertText
NotifyByAppControl OngoingNotification{text) inchArgume
AppMessa
RemoveNotification RemoveOngoingMNotification
NotifyByAppld OngoingNotificationByAppControl
RemoveNotificationByAppld RemoveNotificationByAppControl
SetBadgeNumberByAppld OngoingNotificationByAppld

The application opens with the Notification tab, which provides access to various notification features. Click the list items to view the features
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Tip 3: Refer to sample applications in the SDK (3/3)

€ New Tizen Native Project

N CA \/ J J J N C \ \J J

Create a Tizen Native Application Project
: demonstrate Ul only (not fully functioning) | = mmems == : fully functional sample apps
Alignment Ul Message Bubble UI E UI Controls Notification
Animation UI Relative Position Ul S— . Evas GL Piano
. 4 MOBILE- File Calculator
ApplicationStore SNS Ul E Evas GL sample .
3 Native UL App GLView Contacts
Calculator Settmgs Ul E File Manager Sample Appl . . .
Hybrid application Sensors
Clock Theme extension Ul
Media Layout Samples Ul Media Scheduler
EDC Format Layout sinal UI More to come
Email Ul Language Change Ul E Hybrid Service Sample Ap)
Gallery Ul More to come
Project name:
Package name:
] , Use default location




Tip 4: Don’t forget Non-API bound privileges (1/2)

= If your app access the Internet, add the below privilege
= Non-API bound privilege need media storage access and external storage access also

- =

L5 Project Explorer &2 =

iy

> 125 apidemo - maobile-2 3
] apitest
57 basicui
a 1% capitest - mobile-2.3
- 4 Binaries
> [t Includes
- 2 inc
- 23 res
s B sre
. = Debug
= lib
- (= shared

27 HTTRclient
7 MultiLanguage
7 org.tizen.mobile.native.appprogramming_2.3.0

&1 uicontrol

i - webapitest - m
3 - webapitest2 - 1
L1 webarchisve

[@ Connection Explarer 52 =

[ B |-

]

[E) config.xml £ config.zml

& Tizen Manifest Editor 52 = O
Privileges

Privileges

‘our application must have corresponding privileges to handle platform and user-sensitive data. The selected privilege will underge on authentication process later on, so select
only the one you really need

Add...

B

Remove
Select Privilege (* = any string, ? = any char) :

http://tizen.org/privilege/datacontrol.consumer =
http://tizen.crg/privilege/datasharing
http://tizen.crg/privilege/display
http://tizen.org/privilege/download
http://tizen org/privilege/email
http://tizen.org/privilege/email.admin
http://tizen.org/privilege/externalstorage

m

http://tizen.org/privilege/externalstorage appdata
http://tizen.org/privilege/haptic
http://tizen.crg/privilegeshealthinfo
http://tizen.org/privilege/healthinfo.admin
http://tizen.org/privilege/internet

Cverview | Advanced | Privil

[/ Problems &3 Taskg

0 errors, 15 warnings, 0 othef

Description @} oK ] [ Cancel ] .

> & Warnings (15 items)
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Tip 4: Don’t forget Non-API bound privileges (2/2)

= [ Help Contents = Mobile Native App Programming -> Non API Bound Privileges ]

Search: : All topics
Contents =S~ | - B a Cfo|wdllE B
me Eclipse Development Documentation Tizen M ve App Programming > Basics of Native App amming

) ~
e Getting Started with Tizen

=@ i bile Nati i - -
Lo eblle native iop ooenins - Non-API Bound Privileges

Tizen application privileges are loosely bound to APls, so most of the privileges can be identified by the AFIs that the application calls. How
with the Tizen APls. To allow easy icentification, those privileges are mappad to corresponding system rescurces - same as other privileges.

ver, there are some privileges that are not coupled

1 licat L
reating Multilingual Applications h't'tp:Htizen.org,’priviIegeiin@

B Creating 2 Hello World Application

S~

4 IDE and Tools IMost of the mobile devices use a cellular network for IP communication. However, the cellular network can cause data costs and an application that sends data through the internet can be
[BE Application Development Process crucial for user privacy. Due to the importance of the functionality, a privilege for controlling application internet access has been added

& e e P . .
L& Multiple Screen Support Guide The new privilege is coupled with IP addresses of the destination and source of the IP packets. If your socket is connecting to or listening for any IF addn
[BE Programming Guide recui_'ed_ to commun ca_te proc-er\:-j f;g'cu’ application does not have this privilege, the conn: ocked in the kernel layer and returns an error in th
i porting Guide permission is denied. If you are listening to a socket, you never receive any packets from the outside without errors on the socket funclions.

{127.0.0.1)

I Tutoria Ifyou are using the listen() and connect () functions between the local loopback interface {
f API Reference add this privilege. However, v tiple processes of the same application binary.

except 127.0.0.1, this privilege is
nnect (} function as the

you cannot connect fo a random application

= to sandbaxing) no matier how you

B sample Applications
@Tizen Mobile Web App Programming
@ Tizen Wearable Web App Programming

When you connect the device to a computer {(Windows or Mac) through USB, you can access a dedicated media storage area shown as massive media storage. This region of the storage is
called media storage and is usually used for multimedia files, such as photos, videos, and music files. Since this storage area is used for user private data, access to it must be protected with a
privilege

I r application does not have this privilege, no file operations into the media storage are
privilege, you can read and write directories and files, create new files, and delete files in the

opt/usr/media/) succeed and you receive a permission denied error. If you have this

Copyright © 2014 Samsung Electronics, Co., Ltd.
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Tip 5: Use Tizen Manifest Editor for tizen-manifest.xml (1/2)

= Easy to configure App Control (below), Privileges, Features, etc.

I
) Tizen Native - capitest/tizen-manifestxml - Tizen IDE =B8] %
File Edit Source Refactor Navigate Search Project Run Window Help
i IE] U R S o ) A s R e e
Quick Access ‘ i<t | i@ Tizen Web [ Tizen Native | %% Debug <= Plug-in Development
[ Project Explorer 52 s Y= 0 & +Tizen = g
> == apidemo - mobile- ..
B apitest Application Control
L basicui Application Control Attributes for Application Control
4 125 capitest - mobile-2.3
» $¥ Binaries You can export your application functionalities by defining an application control. Add
> il Includes |=| ApplicationControl | Add...
> 2 inc 7 ~ Remove
. G res & Add application Service - E@g
> [ sre _ !
. & Debug @ operation | H

ij h|t|zen

o7 HTTPclient

7 MultiLanguage
{07 org.tizen.mobile.native.apppregramming_2.3.0

127 uicontrol
> G > webapitest - mobile-2
> T > webapitest2 - mo
o7 webarchieve

23 T

) mime

© uri

@ empty v http://tizen org/appcontrol/operation/pick
http:/,

http://tizen.org/appcontrol/operation/call
http://tizen.crg/appcontrol/operation/compose
http://tizen.org/appcontrol/operation/create_content
http://tizen.org/appcentrel/operation/dial

/tizen.org/appc ontrol/operation/multi_share
ration/share

‘appcontrol/operation/view

Clverview Advanced|F‘rivi|eges|Features Application Control | Localization | izen-manifest, xml

—Copyright ©" amsung
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Tip 5: Use Tizen Manifest Editor for tizen-manifest.xml (2/2)

= To learn elements in the manifest xml file, visit the below page in the SDK Help Contents

Search: Scope: All topics
Contents G- ¥-Bg 0 P o= # ¢l & O
2@ Eclipse Development Documentation o Tizen Mobile Mative App Programming > IDE and Tools > Mative IDE > Manifest Text Editor A
© Couti N
B Native Application API
B Mon-API Bound Privileges The <manifest> element is an easily readable description of the Tizen package and serves as a container for the other elemeants of the configuration document.
Bl [ Mative Application Mode
Bl Package ID and Application ID <manifest>element
B application Directory Policy Manifest information of the Tizen native application.
B Application Manifest
B Signature For more information on the relationship between the elements, see the element hierarchy
Ei Installer and SMACK Occurrences:

B package Commands
4 Devel oping UL Applications with EFL
B Creating Multilingual Applications

= Waorld Application

B ¥ IDE and Tools

Expected children (in the following order):

Child element Occurrences

<author> 1 (optional)

B API and Privi
B call stack

lege Checker 1 or more {optional)

1 (optional)

B Content Assist - -

Bl ¥ Manifest Text Editor {optional)
- 1 (optional)

1 or more {optional)

’ : -
SfRL <manifest> Element




Tip 6: Things to remember when see the APl Reference (1/2)

= In most case, [ Returns ] indicates O on success, negative on error
= Carefully read [ Remarks ]. e.g., string must be freed

Search Scope: All topics
Contents [~ R ¥y~ = E (u] P el & B
V/ ‘ | APF_CRRUR_INVALID CUNITCAT TIE dppTicatiunm IS ey TauTieimed, T TauTiermeEu oy e 1aurierT Sy seeErT
Eclipse Development Documentation -
;P P A APP_ERROR _OUT_OF MEMORY out of memory A

B B Getting Started with Tizen
B [ overview

& Tizen SDK Installation 5
N int app_get_name ( char ** name )

B Tizen Mobile Native App Programming
Gets the localized name of the application.

8 mative Application API Since :

& MNon-API Bound Privileges 2.3
0 native Application Medel

¥ 1 peveloping Ul Applications with EFL Remarks:
i name must be released using free().
= ng Multilingual Applications

ting a Hello world Application Parameters:

o . . . _
1 35 IDE and Tools [out] name The name of the application
Bl [ application Development Process

B peuttiole screen support Guide Returns:
B [ programming Guide 0 on success, otherwise a negative error

B [ porting Guide
® [ Tutorials
El [ ap1 Reference

Return values:
APP_ERROR_NONE Successful
APP_ERROR_INVALID_PARAMETER Invalid parameter
APP_ERROR_INVALID_CONTEXT The application is illegally launched, not launched by the launch system
APP_ERROR_OUT_OF_MEMORY Out of memory

R API Programming

41
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Tip 6: Things to remember when see the API Reference (2/2)

= Understand hierarchy of API modules (logical categorized)

Search:

Contents =

5L) Application Development Process
I Multiple Screen Support Guide
5L) Programming Guide

@ porting Guide
4 Tutorials
EI G4 AT Reference

S e AP Programming
&E[*e Native APL Refereru::e
14 Base
& Content
&4 Context
& Location
& Messaging
& Multimedia
& Network
& security
& socia
i system
[ Telephony

Scope: All topics

=~ [ g

~

The Basics of Tizen Native API Programming

Native API Reference

Here is a list of all modules:

+ Application Framework
- Application
» Alarm
» App Control
» Internationalization
» Preference
- Application Manager
» Application Context
» Application Information
- Badge
= Bundle
: Data Control
» Data Control Consumer
» Data Control Provider
- Message Port
: Notification
» Notification Status
- Package Manager
» Package Information
= Service App

Native API Reference




Tip 7: Security Profile

= Need to add Security Profile when you install SDK

= Suspect missing or wrong security profile if launching app failed with security error shown
e =

@ Tizen MNative - capitest/tizen-manifestxml - Tizen IDE - -
File Edit Source Refactor Mavigate Search Proj
I R OB |- @i e Tidow [
Mew Editor Quigkes 1 n CE | b ok ALic oo =
o= Hide Toolbar el
) - =
[ Project Explorer &2 F & 8 B Open perspective , Security Profiles e -
- i vy -
» 22 apidemo - mo 3 A ) » CMzketd fl Profiles
£ apitest Show View 4 . Data Management - -
L . 1110181038 (Active)
7 basicui : Emmet BN
Customize Perspective...
4 |25 capitest - mobile-2.3 - cave p ) DEA ;Ejsba[k View
¥ Binari ave perspective As... alities by defining an application con|| © I
> gg. Binaries . = i g e » Install/Update
+ @l Includes eset Perspective... A . lava
> (@ inc Close Perspective + lavaScript
: Library Hov
> (B res Close All Perspectives @ forary Hover I
. 8 sre > Mylyn
Deb R N > Parallel Language Deve
» (= Debug > Plug-in Development
= lib e, } > Remote Systemns Author Certificate
> & shared . - Remote Tools Certificate path Password Generate
Q tizen-manifest xml > Report Design Cattizen-sdk-datattkeystoreftauthorfvincent20141018.p...  *+s
» 25 evasglsample - mobile-2.3 » Run/Debug o o
127 hitizen . Server
- Service Cenfigurations |
&1 HTTPclient - Specfile Editor 3

10 MultiLanguage
127 org.tizen.mobile.native.appprogramming_2.3.0
157 uicontrol

Tizen SDK
Appearance

:' Distributor Certificates

> :,% = webapitest - mo e M. Certificate path Password CA path (Optic..  Root CA path (.. Edit
» 18 - webapitest2 - m ' Platform 1 Cwtizen-sdkt.. —wvmseis o Ctizen-sdk#t..
1 webarchieve ey 2
Security Profiles >
=
s Web
Validation
. \Weh

Copyngnr© Zota-samstuny Erecroncs; Cor; T Al mgnis Teservea:



Tip 8: If you are new to EFL, here comes docs for you (1/2)

= Visit official EFL documents page (samples):

= If you are interested in Ul layout (EDJE), following site will help you alot:

= Be friend with UI control sample (on the right)
= In the SDK help contents, check out below link

Search All topics
Contents S| w-B[E 0
@ Eclipse Development Documentation Tizen M amming > Basics of Native App Programming

@ Getting Started with Tizen
E B Tizen Mobile Native App Programming
B I Basics of Native App Programming

applications.

Before using EFL in native applications, familiarize yourself with the following:

n Tizen Mative Applications

out Describes EFL and its characteristics.

B Clack Sample: Complex v
Bl Creating Multilingual Applications
B Creating 2 Hello World Application

es
Defines the EFL libraries supported in Tizen

Using EFL in Tizen Native Applications
Explains how to start the Ecore main loop.

Developing Ul Applications with EFL

EFL is an open-source toolkit that provides a set of libraries that offer useful features to applications. EFL covers a num
is one of the Tizen native Ul modules and is available in various Tizen profiles. In Tizen, EFL is commonly used for Ul aj

There are numerous products in the market that already use EFL, such as set top boxes, refrigerators, car navigation sy

@ New Tizen Native Project

Create a Tizen Native Application Project

Project name must be specified

ACES sample

Application
Native Ul App
sample Sensor Template
Application

E Seheduler Application

E Self Camera Sample Application

.. UIControls(elementary) sample
application

C F—— »

Project name:
Package name:
Use default location

Location:

Copyright © 2014 Samsung Electronics, Co., Ltd.

Button
ek
Coiorselector
Coxpopun
Datstine
Orawer

ety

4 MOBILE-2.3 Sample Contacts Template o Ul Controls{elementary) sample application 1.0 =

I



https://enlightenment.org/p.php?p=docs&l=en
https://enlightenment.org/p.php?p=docs&l=en
https://enlightenment.org/p.php?p=docs&l=en
http://docs.enlightenment.org/api/edje/doc/html/edcref.html
http://docs.enlightenment.org/api/edje/doc/html/edcref.html
http://docs.enlightenment.org/api/edje/doc/html/edcref.html

Tip 8: If you are new to EFL, check out EFL documents (2/2)

= More in-depth guide in Programming Guide in Help Contents

Search: Scope: All topics
Contents

- ¥-8[E0

~

@ Eclipse Development Documentation
o g .

arted wi 1zel

= U Tizen Mobile Native App Programming

3 IDE and Toals
[ Application Development Pracess

" anon rramework: Controlling Your Application
& Base: Providing Fundamental Classes
& Content: Managing Content

B context: Managing Contextual Data

B Location: Using Location Information and Services
4 Messaging: SMS, MMS, Email, and Push
& Multimedia: Handling Audia, Video, Camera, and Images
3 Network: Managing Network Connections and Communice
5cd Security: Handling Keys and Cryptographic Operations
4 sodial Managing Personal Data

5ce System: Getting System Information and Managing Device

a \ Card, and Network Ir
uL Creali the Aicalion i

=l c
[ Eina Data Types
[ Evas Rendering
[ Elementary Toolkit
[ Event Handling
B erL uTIL
B openc

C| O

=5

o f(gHle O

~

Tizen Mo

bile Native App Programming > Programming Guide

Ul: Creating the Application Ul

The Ul AP provides the functionality to create and manage your application user interface. The heart of the Tizen application Ul is the native Ul framewark, which
consists of the Enlightenment Foundation Libraries {EFL).

Figure: EFL

HTML5 Apps

Native Applications
and Services

Browser

nlig
(Window Manager/Compasitor)

EFL

EFL

libc etc. ng/jpeg etc. X11, OpenG D-Bus, Services

KERNEL

The main features of the Ul APl include:
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Tip 9: Use SDB to push or pull files to your app project (1/2)

= Pull or push files (e.g., png files) from or to your project
= Your project is located /opt/usr/apps/APP_ID for SDK emulator
» You need to understand app directory structure (next page)

Contents =2 ¥~ H E‘ a

B [ pevelopment E

ronment
en SDK
B [ Tizen IDE
for Mobile

B O Certifica
e

Bl Smart Development Eridge |

5 smart Launch

= E Tizen Mobile Native App Programming

B [ pasics of Native App Programming
B [ 1DE and Tools

B I Native IDE

& 4 Dynamic Analyzer
B [ application Development Process
B [ multiple screen Support Guide
e Programming Guide
B [ parting Guide
B [ Tutorials
B [ ap1 Reference

B sample Applications

& Tizen Mobile Web App Programming

&l 4

nment > Tizen SDK

mart Development Brid

The Smart Development Bridge (SDE) is a device management tool included in the Tizen SDK:
+ The SDB manages multiple device connections. You ¢an list connected devices and send a command to a specific device with a serial number that
is created by the SDB

+ The SDB supplies basic commands for application development. such as file transfer, remete shell command, port forwarding for a debugger,

viewing, filtering, and controlling devic

+ The SDB also includes the Emulator
To use the SDB

1. Touse the SDE in a target device, set the device to the SDE mode by going to Settings > More system settings > Developer options > USB
debugging in the device manu

2. Run the SDB with a shell using the following command:

£ 3db [option]

[parametcers]

Where [option] can be

Directs the command to the only connected USB device and return an error if more than one USB device is present.
= —a: Direct the command to the only running Emulator and return an error if more than one Emulator is present.

= -3 <serial number>: Direct the command to the USB device or Emulator with the defined serial number
If multiple Emulator or device instances are running, you need to specify a target instance in the SDB command

= devices: List all connected devices
Befare issuing SOB commands, it is helpful to know which Emulator or device instances are connected to the SDB server. In response to this
command option, the SDB prints the serial number (a string created by the SDB to uniguely identify an Emulator or device instance) and
connection status for each connected device. The connection status can be offline (the instance is not connected to the SDE oris not
responding) or device (the instance is connected to the SOB serverl

Copyright © 2014 Samsung Electronics, Co:, Lt



Tip 9: Use SDB to push or pull files to your app project (2/2)

Search: [SDEB Scope: All topics

= Application directory policy in Help Contents ... &%~ B0
* For all pre-existing (not created at runtime), © et St i
read-only file, if only used by own app, - W Declpmen nvronmen

ation ~ Tizen Mobile Nativ pp Programming > Basics of Nati pp Programming

Appllcatlon Directory Policy

B4 overview
r

[ Tizen sDK

place it in [ res ] folder | Taen e

L8 Certificate for Mobile
% [ Certificate for Wearable

* For exclusive runtime data, use data folder et
. o 5 <mart Launch

« If need to share with other apps, such as icons, o=

place it in [ shared/res ] for read-only data

* bin
Executable binary path

1ib
Library path

res
Resource path

« data
The application's own directory

P Tizen Mobile Native App Programming

I Cad or write): no initial data
I..j Basics of Mative App Programming )
g other applications
Sandboxmg refers to an applicaticn package which can access its own dired

In sandboxing, SMACK is used, and discretionary access control (DAC) is ¢
applied to directeries and files

= Non-API Bound Privileges
3 Native ation

The tizen-manifest.xml file and signature files are located in the application rc

B signature
B tnstaller and SMACK Permissions
5 Package Commands
et Developing UI Applications with EFL o The installed packages have a user ID. a group |D. permissions, and a smack label
2 Creating Multilingual Applications Figure: Permis
] ] ¥ W |
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Tip 10: Understand main loop for Native Application

= Ecore main loop is used for UI Application (as of 2.3 beta)
= Service applications will use ecore main loop (at the 2.3 official release)
= Can be used with GMainLoop libraries (handled internally)

Contents 2| ¥~ B |Z| a]

B
B I me ~
I Multimedia: Hangling Aud

E Camera, and Images
B I Network: Managing Network tior d Cornmunication Application Launch
B i ndling 3p

nformation and Managi
1g Phone Call, SIM Card, and Netw Infarmation

Application Framework Application

Initialize the application e s m v o o o o s
Main Loop ~ [=r======-t __avp_tontru\_cuo

|/ ___________ app_pause_cbl)

___________
Teminate the application |— —————————— app_terminate_cb()

Application Termination

& 1 Elementary Toalkit
1 [ Event Handling

48
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Tizen 2.3 beta ey
Web API Update h



Brief Overview: Tizen Web Application and Web Runtime

= Web Application
* Using Web based technologies
* Accessing local device / platform resources

= Web APIs
* W3C/HTML5 and de-facto Supplementary APIs
* Tizen Web Device APIs
* Tizen Web UI FW

= Web Runtime
* Lifecycle Management of web applications
* Execution of web application
* Access to device resources via JS API
* Device and Platform integration

Copyright © 2014 "Samsung Electronics, Co., Ltd. All'rights reserved.



Brief Overview: Tizen Web Device APIs

= Apps need access to device features outside of the HTML
= Can access various device features via Web Device API

= Apps to work like native apps with minimum porting effort

Web API Web Apps
W3C Device API Misc 9 Contacts
Application Web GL —
HTML 5 S : ==  Settings
= Communication | Full Screen | =
Media CSS o -—
nten ‘ . .
e Widget 01/0 JSON =y My Files
Device Security [ System 1 7 o Gallery
_ R
@ Fitness




Web Application Packaging

H 7 Project Explorer :2 = [=] =z =
- PaCkag I ng ¥ =% BasicUlWebApp [workspace NO-HEAD]
. . . . ¥ =i JavaScript Resources
» W3C Widget Packaging and Configuration > @ ECMA 3 Browser Support
+ =i ECMAScript Built-In Library
. » 7% BasicUlwebApp [workspace NO-HEAD]
» An example of an app structure (right) > 2 web AP
b =, W3C Widget Support
o » =i HTMLS Support
- Co nf|g.Xm | + [ jQuery 1.7 Library
» =i Tizen Support
. 0 ¥ &g css
» Web App Configurations 5 style.css
M= H
= B mainjs
£ config.xml
@ icon.png

e Localization Ehindex.html

» Application basic info (ID, icon, name, ...)

O Preferences <?xml version="7.0" encoding="UTF-8"7?>

<widget xmlns="http://www.w3.org/ns/widgets” xmlns:tizen="http://tizen.org/ns/widgets” id="http://yourdomain/BasicUIWebAPp" versior
<tizen:application id="RM2GafdztV.BasicUIWebAPp" package="RM2GafdztV" required_version="2.2"/>
° <content src="index.html"/>
Featu re <feature name="http://tizen.org/featuresscreen.size.all"/>
<feature name="http://tizen.org/featuresnetwork.bluetooth"/>
<icon src="icon.png"/>
<name>BasicUTWebAPp</name>
<tizen:privilege name="http://tizen.org/privilege/application.info"/=>
</widget>

* Privilege
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Tizen 2.3 Web Device API Modules (as of 2.3 beta)

Tizen Common

Multimedia

Tizen Manages Bluetooth device and supports RFCOMM and HDP Sound Provides a way to control sound volume level
Application Communication
Alarm Schedules an application to be launched at a specific time Account Provides interfaces and methqu for managing accounts(e.g. create an
account, change the account information)
Application Provides information about applications and controls applications Bookmark Previdks inaraes and meihieks B aEss 1 BeelaErs
Data Control Provides information about packages and install/uninstall packages Calendar Enables the management of calendar information
- - — - A ; Call History Allows accessing call history for phone calls
Package Provides information install/uninstall package and get information about C Enables th ¢ o -
9 installed packages. ontact nables the management o cgntact in ormation :
Communication Data Synchronization ;’rg\gfgso?o?thods to synchronize device data to the server using the OMA DS
Bluetooth Manages Bluetooth device and supports RFCOMM and HDP - S
Messaging Sends and receives SMS, MMS and Email message

Network Bearer Selection

Provides interfaces and methods for users to set network bearer for a specific
IP_address.

FM Radio

Provides interfaces and methods for listening to FM radio

Human Activity Monitor

Provides interfaces and methods for retrieving human activity data from the
various sensors on the device

NFC Manages NFC device and detects NFC tag and peer i ] ]
Push Receives push notifications from push server Power Provides interfaces and methods for controlling power resources
Secure Element provides interfaces and methods for access to Secure Elements. Sensor IRCTIEIES IS el iaiieel el GG SEiser CEME el {ilD tETiars

sensors on the device

Content

System Information

Provides information about the device's display, network, storage and other
capabilities

Content Discovers multimedia content (such as images, videos or music) System Setting Provides system setting functionality
Download Downloads remote objects by HTTP request Time Exposes information about date, time and time zones
Exif Provides interfaces and methods for manipulating EXIF data from JPEG file. Web Setting Manages the setting states of the web view in web applications
Input / Output User Interface
" Provides interfaces and methods to create an archive file as well as various Badge Provides a way to display the count of notifications(badge) on home screen
Archive . . . . - A
other kinds of manipulation(e.g. extract files, add a file to an archive file).
Notification Provides a way to notify the user of events that happen in the application

Filesystem

Provid@ access to the file system of a device. This API might be obsolete in
W3CFile APIs are_extended to access system-sensitive files

02014 Samsung Electronics, Co., Ltd. All'ights reserved.




New 2.3 Web Device API Features

= FM Radio API = Account
* Turn on/off, tune on/off » Account provider and accounts interfaces
= Sensors = Sound
* proximity, light, pressure, magnetic, ultraviolet API * Adjust various type of sounds on the device
= Human activity monitor = Badge
» pedometer, wrist up » Update badge (number on icon in menu screen)
= Archive

* create / extract zip archive

= Content Playlist
* manage your playlist (audio, video)
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