Development of
Tizen Native Application

* This document IS based on Tizen Studio
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Overview of Tizen Native Application




Introduction Overview

Native application is operated based on the Native Framework

| Web applications Native applications C/C+ + base

Web framework Mative framework
WISHTILS | DevicePs vn | e | e
=== weon e et
[css3 |[webGL |||[ WFC |[ Msg | ===
Core
App Framewaork Graphics & UI Multimedia Location Messaging Web
Security System Base Connediity Telephory Pir

Linux kernel and device drivers

Benefits Limitations

 Fast to drive  Subordinated to the Platform
« Easy to control device « High entry barrier(because of
 High performance graphics development language)




Implementation of Basic Mobile Application




Tizen Native Application — Mobile Basic

To understand Native app, let's create a Basic Ul project for mobile together.




Tizen Native Application — Mobile Basic

We will proceed the implementation of the Mobile Basic Ul app

in 3 stages.
Stage I. Stage 2. Stage 3.
Create Project Create Emulator Install and launch
in Tizen for test the project to the
Studio Emulator
% Project Explorer = b
=

i [ BasicUI2 - mobile-2.4|

b 5 TAUBasic - wearable-2.3.1
i S Watch - wearable-2.3.2

b FS wearable - wearable-2.3.1
» S Widget - wearable-2.3.2

Menu

Home

Back

Power




Stage 1: Create Mobile Basic Project Goal

Let's create Project for Native Ul Application with Tizen Studio.

File Edit Mavigate Search Project Run  Window Tizen Tool Help

Mew Alt+5hift+M » Tizen Project

Open File... Other... Ctrl+M
Close Ctrl+W |'

Tl All el + Shift s W




Stage 1. Create Mobile Basic Project Goal

Tizen Studio provide templates for various profiles i.e., Mobile, Wearable etc.
Choose Mobile and version 2.4.

Application Type

Select the type of project

Template

Tv-samsung-public v2.4 (Mot Installed) ¥




Stage 1: Create Mobile Basic Project

Choose Native Application and Basic UI.

Y New Tizen Projec

~ Mobile v2.4 \/ o Application Type

Select the application type.

Template Project Properties

P New Tizen Projec

~ Mobile v2.4

D, o Template

Goal

Project Properties

Mative Application

Show more

Web Application

Css HTML Js

C553 HTMLS JavaScript

Show more

Downloadable Font

=

Shared Library

Basic UI with DALI

ooooo
oooo
[m | s

Input Method Editor

=E]

Static Library

Basic UI with EDC

[l

Service

UL Builder - Navigation
View

Basic Ul

Required platform
maobile 2.4

Sample version
10

Size

61.76 KB

This is an empty template project

=
for doealamina LT Annlicating

Finish




Stage 1. Create Mobile Basic Project Goal

Also, you can change the name of project, and this will affect to the app name

7 New Tizen Projec SR

~ Mobile v2.4 B ' | Native ~ Basic UI \:} o Project Properties

Define the project properties.

Project name Basicll

The name of the project to create.

Package ID org.example.basicui

Package ID must have a unigue value.

° More properties

Basic LI




Stage 1: Create Mobile Basic Project Goal

Now, you can find your Project on the Project Explorer
To build this project, Two methods are usually used

e Mative - BasicUl/tizen-m

File Edit Mavj Search Project Run Window Tools Help

Click the Project B AR O 8 O fomicim  MES [0 @
,,/’, - |QuickAccess | ‘ @Web

,,/ [y Proje.. x| T O | L] Tizen Manifest Editor % =0 5
’,
7’
,/’ |-= C.::'D hd Overview Features Privileges Localization Advanced source E
g 4 |75 BasicUI - mohile—2 4l —
s’ —
3
,/ " ?ncludes I'I'IP"JEIWII'I'I'I'I'I'I'l'l'l'l'l'l'l'l'l'rl'l'l'l'l'l'l |
s I» [E] inc y
L4 s .
’,/ res > Build Project I
. N b skﬁred uﬂHiﬁuuluuuuuuuuluuﬂﬁiﬁui
> Click Build Icon | .-£x Buld Signed Package ormation about this project
»~ Blb Build Configurations »
s L) tizen-ma L
s Export to CLI Project 3
~ Index » ebasicui
/’,
7 Run As » .
e e.basicui
7 Debug As 3

,
R
° °
RI g ht C I I C k o n Check API and Privilege Viclations With Build
v

Check Potential Bugs with Build
3 Run C/C++ Code Analysis

the Project .

Move....

Profile As 3 ‘

Rename... F2

Localization
Team 3

Configure »

Properties Alt+Enter

v EH Problems | Console | =, Log = 8
BEIE|SE -9~

Connection Explorer

1 »

Build Project

4 b

BasicUl =] Tizen Studio update available




Stage 2: Create Emulator for test

You can observe the progress of build through the Console page
In this page, also you can find error & warning messages
Create [Emulator] to test your project

T MNative - BasicUl/tizen-n  Stud

File Edit Mavigate Search Project Run Window Tools Help

" @' @*(@E' D w-0823-2 (offling)

Goal

Cd

| | B [

= B8

-
. - . [R5
[ Proje.. % &) Tizen Manlfesfﬁdm)r *
—=
<E:> S O\renriey,"Features Privileges Localization Advanced Source
-
4 |[FS) BasicUl - mobile-2.4] Ptag
b 44 Binaries ’,4” i
I Includes  _»~ @ Overview
-
I ina Ptag
[ErEs General Information
‘B’ shared . . . . . . .
-~ This section describes general information about this project
Click the Emul
Ick the Emulator . 5 oeug
. i
- = lib

= SA_Report Application ID | org.example.basicui

Ic o n H e re &) tizen-manifestxml

Package | org.example.basicui

Version | 100

Api Version | 24

| basicui

——————— —

BH eroblems : Console I B Log

COT Build Console [BasicUT]

16:15:37 w#wx Build of configuration Debug for project BasiclUI swss
ninja all

[1/2] Building src/basicui.o

[2/2] Linking basicui

16:15:49 Build Finished (took 12s.4ms)

) Basicul




Stage 2: Create Emulator for test Goal

Tizen Studio provide Emulators for various profile(now, mobile and wearable)
For our Mobile Project, choose mobile profile

TIZEN STUDIO

Click Emulators
[+ Create]

D | Device ¥

Choose [mobile]




Stage 2: Create Emulator for test

Goal

Change the name of [Emulator] if you want
Another options are given as the Default for Mobile Emulator

You can choose various screen size of [Emulator]

Choose Resolution
(HD or WVGA) -

AN

Check the name of_
Emulator

Click [Finish]

HD Mobile

Resolution  HD(720x1280)
Skin

skin General purpose maobile




Stage 2: Create Emulator for test

Click Launch Button to launch Emulator

You can find Default Mobile Emulator on the screen

HS Emulator Manage -

| —

TIZEN STUDIO

Emulators

[ﬁ] Delete

Platform Resolution

mobile- 2.4 HDI(720x1280)

Click L‘aunch
Button

Goal

Menu

Home

Back

Power

Now,
Let's launch your BasicUI
project on the Emulator

¥




Stage 3: Insta

| & Launch the

To install and launc

Right Click on
BasicUI Project

Choose
Run As

A\ 4

Choose

Tizen Native Application

N your Project, just fol

™ Native - BasicUl/tizen-manifestxml - Tizs

Project

ow the sequence like below

Window Tools Help

Goal

Web

= 0

Menu

Homne

Back

Power

Yolume +

Yolume -

File Edit Navigate Search Project Run
B-EF| B B % @ [mowa i = @
\~\
\\~~
> = 2 s .
‘& Proje.. X B | &) Tizen Manifest Editor X
Be3
%\* o Overview Features Privileges Localization Advanc
4JFS) BasicUI - mobile-2.4/1 Tue, October.4
T .
b [ Inclu : >
b s Build Project
res Clean Project Ctrl+Alt+F10
b [E] shar Build Signed Package information
B B STC Build Configuraticns >
5 EE Deb!
= lib Export to CLI Project
= SAF Index » Imple.basicui
5 tizer
Run As 4 1 Tizen Native Application
‘—’?
A" PR ' Run Configurations...
" Profile As >
- Check API and Privilege Violaticns With Build
Check Potential Bugs with Build
Run C/C++ Code Analysis
Source »
Move...
Rename... F2
Localization
Team » pr project B
Configure » SDK - TIZEN
Properties Alt+Enter
675749 BUILO FINISMET (TOOK T25.4M5)
4
P BasicUl

[=] Tizen Studio update available
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Stage 3: Install & Launch the Project Goal

When you swipe the screen (Lockscreen),
You can find ‘Hello Tizen’ on the white background

When you choose ‘Run As’, project will be installed and launched automatically

5 Mative - BasicUl/tizen-manifestxml - Tizen Studic ‘ =& % |
File Edit Mavigate Search Project Run  Window Tools Help
BT E ®-0-8- © moom " E
Hello Tizen @
Wweb E Mative
g Proje.. x | = B | E) Tizen Manifest Editor % =8 5
[ % hd Overview Features Privileges Localization Advang B
4 [ BasicUl - mobile-2.4 |
D. . -
° b 4 Binaries . [ |
Click Back e ®  Overview z
[» inc u_Jl
T'_"'EHEL _______ General Information
b utto n b shared TS ———— Ihis section describes general information Menu
pEse T T, -
»EDebbg | TTTTee——a __ N
Ew o T . Home
[y SA_Report Application ID | orgexample.basicui @ T TTTmseen \
& tizen-manifest.xm i
Package | org.example.basicui
Version | 100
Api Version | 24 I
Label | pasickic & o mmm==TTT _ i
L Z25 e (S
- =5 . M= 4
EBH eroblems Console % | B, Log ___—=m==" "\ -
Find Icon (@ bl w1y~ el Meesages
_____________ basicui [Tizen Mative Application] C:WUserswdh(922 |leewworkspace_ne 5
"""" start process (install) K‘ {%
1 ° oy i
named ‘basicui i proces )
spend time for pkocmd is [S65]ms -
cmd_ret:0
Installed the package: Id(org.example.basicui), Versi®
[Running the application...]
.. successfully launched
Tizen application 1s successfully launched.
(108.816 sec)
' i




Stage 3: Install & Launch the Project Goal

Good job !
You finished creating project, build and run of the Native Ul Application.

It was very easy with Tizen Studio.

10:12 AM
Hello Tizen

RS

Gallery ﬂi Mezsages

Fhma




Implementation of Basic Wearable Application




Tizen Native Application — Wearable Basic

Now, let’s create a Basic Ul project for wearable together.

5:01,, |
@ PM |

Tue 26 Jan

23



Tizen Native Application — Wearable Basic

We will proceed the implementation of wearable basic Ul app in 4 stages.

Stage |. Stage 2, Stage 3. Stage 4.
Create Project Create Emulator Install and Launch Customize the
in Tizen for test the Project Project

Studio

g Project Explorer < = 0

L)
- B9 Good Luck™ .
- |[F<! BasicUI2 - mobile-2.4
- 35 TAUBasic - wearable-2.3.1
- S} Watch - wearable-2.3.2
. 5 wearable - wearable-2.3.1
- 5} Widget - wearable-2.3.2

N, wearable g N FlyHigh!l

24




Stage 1: Create Wearable Basic Project Goal

Let’s create Project for Wearable Native Ul Application with Tizen Studio.

File Edit Mavigate Search Project Run  Window Tizen Tool Help

Mew Alt+5hift+M » Tizen Project

Open File... Other... Ctrl+M
Close Ctrl+W |'

Tl All el + Shift s W

25




Stage 1: Create Wearable Basic Project Goal

Tizen Studio provide templates for various profiles i.e., Mobile, Wearable etc.
Choose Wearable and version 2.3.1.

Application Type Project Properties

Select the type of project

Template




Stage 1: Create Wearable Basic Project Goal

Choose Native Application and Basic UI.

b New Tizen Project - New Tizen Project

+~ Wearable v2.3.1 > e Application Type Template Project Properties ~ Wearable v2.3.1 : Project Properties

Select the application type.

Basic Ul

. _— — Basic UI with EDC .
Mative Application Web Application Required platform

wearable 2.3.1

Sample version
10

;" m Size

HTML 1S o< 61.35 KB

HTMLS Javascript
P Shared Library Static Library UI Builder - Single

View

Show more Show more

] ]

u u
Bilder Bilder

UL Builder - Single UL Builder - Widget UI Builder - Widget
WView (Circle) (Circle)

This is an empty template project

for doalanina LT A nnlicstian

Finish Mext = Finish Cancel




Stage 1: Create Wearable Basic Project Goal

Also, you can change the name of project, and this will affect to the app name

~* Wearable v2.3.1 \ ~* Native ~/ Basic UI \} ° Project Properties

@ Define the project properties.

Project name BasiclI

The name of the project to create.

Package ID org.example basicui

Package ID' must have a unique value.

° More properties

Basic LI

Finish




Stage 1: Create Wearable Basic Project Goal

Now, you can find your Project on the Project Explorer
To build this project, Two methods are usually used

0 Mative - BasicUl/tizen-m

1 STUdI

File Edit MNayj Search Project Run  Window Tools Help

[ ] [ ] — B = - [}
Click the Project - GAR|® - © % O [rome Y EQE G-
27 tmmd
’ : i
’ Quick Access ‘ Web
| | 3| [ e [T v
td meEm
g gy Proje.. x| = B | [ Tizen Manifest ditor % = R
’
7’
,/’ Qé':) =~ Overview Features Privileges Localization Advanced Source E
,” 4 |E} BasiclT - wearahle-? 3 1] .
0
,/ b [PH T e LA s s s e s e e e [ |
, i
Jd ’ Build Project =
. ,. )’ sh T TR T T T T = TR
> CI IC k B u I Id ICO o “r'_r Ollere iz [F 8 R T al information about this project
IR = lib Build Configurations 3
R &) tiz
g Export to CLI Project
,/ Index v ample basicui ‘
td
td
g Run As r o
’ ample basicui ‘
g Debug As ’
‘ Profile As 3 ‘
° °
RI g ht C I IC k on Check APT and Privilege Violations With Build
Check Potential Bugs with Build = ‘

—>

the Project

\ 4

Build Project

Run C/C++ Code Analysis

ui

Source 3

Move...

Rename... F2

Localization

wtworkspace_newWBasicUlWDebug#tbasicui (10/4/16 5:26 PM)

Team 4

Configure 3

Froperties Alt+Enter

[Running the application...]
. successfully launched

(108.816 sec)

Installed the package: Id{org.example.basicui), Version(1.0.@)

Tizen application is successfully launched.

<

LI

3

3 Basicul

[=] Tizen Studio update available

29




Stage 2: Create Emulator for tes:

You can observe the progress of build through the Console page
In this page, also you can find error & warning messages
Create [Emulator] to test your project

-
-
-
-
-
-
-
-
-
-
-
-

-

Click the —Emulator
Icon Here

04 Mative - BasicUL/tizen-r

File Edit Mavigate Search Project Run Window Tools Help

- : Py P
® - & | B~ @~ @~ © [m10041 offling _‘bl‘azi@{ E Kkbea-o -

‘ Quick Access

Goal

| T3 | [ weo [T wave]

% Proje..

—'
@‘Tjerrﬁﬁﬁifest Editor
-

= O

=% -

Overview Features Frivileges Localization Advanced Source

a |E BasiclT —:v?arable—z.s.1|

=7 4 Binaries
b [r Includes
B inc
res
I shared
B src
i = Debug
= lib
= SA_Report
{7 tizen-manifestxml

8(® ) Overview

General Information

This section describes general information about this project

Application ID ‘ org.example basicui

Package ‘ org.example basicui

Version ‘ 100

Api Version ‘ 231

‘ basicui

r
BH problems |1

N -
(2] e B

(CDT Build Console [BasiclI]

17:47:57 sk Build of configuration Debug for project BasicUI sewses
ninja all

[1/2] Building src/basicui.o

[2/2] Linking basicui

17:48:04 Build Finished (took 7s.6@04ms)

\

f\.""”""-""""-""""--"‘"""""""""”"--""“

-4

9 Basicll

=] Tizen Studio update available




Stage 2: Create Emulator for test Goal

Tizen Studio provide Emulators for various profile(now, mobile and wearable)
For our Wearable Project, choose wearable category

C I ic k TIZEN STUDIO

Emulators

[+ Create]

wearable- 2.3.2- circle (basic)

wearable- 2.3.1- circle (basic)

wearable- 2.3.1 (basic)

Choose
[wearable]

31




Stage 2: Create Emulator for test Goal

Change the name of [Emulator] if you want

You also can choose Platform version
Each version provide different resolutions

Choose Platform version
(Circle is available
on Tizen 2.3.1)

ution 360x360

W circle 360x360

-
-
-

Emulator

Click [Finish]

32



Stage 2: Create Emulator for test Goal

Click Play Button to launch Emulator
You can find Default Wearable(Circle) Emulator on the screen

TIZEN STUDIO

Emulators

E] Delete

Platform Resolution

wearable- 2.3.1- circle 360x360

11:27..

Sat 20 Feb

Click Launch
Button

Now,
Let’s launch your Wearable
project on the Emulator

¥ .
B




Stage 3: Install & Launch the

To Run(Launch) your Project, just follow t

Project

ne sequence like below

Goal

‘Run’ will install the project and launch the project automatically

Right Click on
BasicUI Project

v

Choose
Run As

v

Choose
Tizen Native Application

Mative - BasicUl/tizen-manifestxml - Tizen Studio =l

File Edit Mavigate Search Project Run  Window Tools Help
= P - () » Gl = L &= - -
B-8 8 ®-0- & w-1004-1 rliE @ E =

Quick Access

13| [ v [

By Proje.. > | T B | B Tizen Manifest Editor < =
I G.::'D hd Overview Features Privileges Localization Advanced Source E
4 [F5) BasicUl - wearapl=221 I |

. 44 Binaries New D el |
’ ::Eludes Build Project ™
> L2
Clean Project Ctrl+Alt+F10 -
[E] res =
g i
» [&] shared Build Signed Package nation about thi
> [E] sre Build Configurations » 1
» [ Debug | 4
= lib Export to CLI Project
= SA_Report Index v lasicul
& tizen-manif
Run As 2 1 Tizen Mative Application
3
B Run Configurations...
Profile As »
Check API and Privilege Viclations With Build
Check Potential Bugs with Build
Run C/C++ Code Analysis
Source 3 il
Move... = g
Rename... F2
Localization
Team ¥ [ect BasicUI wwss
Configure 3
Properties Alt+Enter

17:48:04 Build Finished (took 7s.604ms)

FS Basicll =] Tizen Studio update available

34




Stage 3: Install & Launch the Project Goal

You can find ‘Hello Tizen” on the black background
To find Icon of the project follow the sequence below

Back

Click Back or

PHello Tizen
"Home button

Scroll
to the left

~
~
~
~
~
~
\\
~

\\
~
~
\\
N\

x \ i ,\
II,-'~ 1 1 ° 4 ‘
I 'v

| ® 2 i AM [«

Sat20 Feb /M \

‘wearable’ Icon

35



Stage 4: Customize the Project Goal

Good job !
You finished creating project, build and run of the Wearable Application.

It was very easy with Tizen Studio.
At this time, we make our own Wearable Application using this project.

Change the
‘Hello Tizen’

Add rectangle

Add another Text

.

36



Stage 4: Customize the Project Goal

Double click on ‘wearable.c’ file
You can find source code on the right

Coq Mative - wearable/srcfwe Studil e="C X

File Edit Source Refactor Mavigate Search Project Run  Window Tools Help

v| @'@'%E"%" w-1004-1 (offling) T|§E@ﬁ|<ﬂ{}jv|ﬁ;v

CIiCk | Quick Access | | E Web

p , [y ProjectExp.. x | = B | [c] wearablec < - Ol g
\"\') ble’ - - :
ea ra e \\ % - #include <wearable.h» E
Sod—
R e wearable - wearable-2.3.1 - typedef struct appdata { .
arrow =" # Binaries Evas_{)EJ:ect *win1;: B
21 Includes Evas_0 J_El:t *CONTOrm;
i’ . Evas_0bject =label; = I
B inc T appdata_s;
res
[ shared ~ static void
7|-“ Pee win_delete_request_cb({void =data, Evas_0bject =obj, woid =event_info)
™
o = 1 [C] wearable.c { ui_app_exit():
[ ] ” - ! ¥
Click | B }
< =i/ |
= SA_I;épDrt .~ static void
'Src’ arrow &) tizgh-manifest.xml win_back_cb(void =data, Evas_Object =obj, void =event_info)
’ 1
III appdata_s =ad = data;
’ J* Let window go to hide state. =/
I/ elm_win_lower(ad->win);
/ ¥
’
/ - static void
Fd create_base_gui{appdata_s =ad)
/ 1 -
/ b i
s
/ H eroblems Console x | [, Log - O
/

/ o -
o 0GB EBE=R3%8-08-
’ CODT Build Console [wearable]
Dou ble CIICk 16:20:55 #xxx Build of configuration Debug for project wearable swss -

ninja all
[1/2] Building src/wearable.o
[2/2] Linking basicul

16:21:04 Build Finished (took 9s.789ms)
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Stage 4: Customize the Project Goal

Find ‘create_base_gui’ function in the ‘wearable.c’ file

This function makes the view
P static void ‘i of the project like right side

'create_hase_gui{appdata_s *ad)
qre==TEsssTessssssssTannass
/* Window */
ad->win = elm win util standard add(PACKAGE, PACKAGE);
elm_win_autodel_set(ad-=win, EINA TRUE);

if (elm win wm rotation supported get(ad->win)) {
int rots[4] = { @, 98, 188, 270 };
elm win wm rotation available rotations set(ad->win, (const int *)(&rots), 4);

}

evas_object_smart_callback_add(ad->win, "delete,request", win delete request cb, NULL);
eext_object_event_callback_add(ad->win, EEXT CALLBACK BACK, win back cb, ad);

/* Conformant */

ad-=conform = elm _conformant add(ad->win);

elm_win_indicator_mode_set(ad->win, ELM WIN INDICATOR SHOW);
elm_win_indicator_opacity set(ad->win, ELM WIN INDICATOR OPAQUE);
evas_object_size_hint_weight_set(ad->conform, EVAS HINT EXPAND, EVAS HINT EXPAND);
elm win resize object add(ad->win, ad-=conform);

evas_object show(ad-=conform};

/* Label */

ad->label = elm label add(ad->conform);

elm object text set(ad-=label, "<align=center=Hello Tizen</align=");
evas_object_size_hint_weight_set(ad->label, EVAS HINT EXPAND, EVAS HINT EXPAND);
elm object content set(ad-=conform, ad-=label});

/* Show window after base gui is set up */
evas object show(ad->win);

38



Stage 4: Customize the Project Goal

The Objects(like window, conformant, label---) will be explained in next slide
Please just follow the instruction this time

" static void

create_base_gui(appdata s *ad)

{
/* Window */
ad->win = elm win util standard add(PACKAGE, PACKAGE): Recommend do not
elm_win_autodel_set(ad-=win, EINA TRUE); . .

T> change (This form is
if (elm win wm rotation supported get(ad->win)) {
int rots(4] = { @, 90, 180, 270 }: standard)
elm win wm rotation available rotations set(ad->win, (const int *)(&rots), 4);

}
evas_object_smart_callback_add(ad->win, "delete,request", win delete request cb, NULL); 1 .
eext_object_event_callback_add(ad->win, EEXT CALLBACK BACK, win back cb, ad); Conformant IS pre
oo formed layout (It has
ad-=conform = elm conformant add(ad->win); —> several empty parts to
elm_win_indicator_mode_set(ad->win, ELM WIN INDICATOR SHOW);
E'I.m_win_.intlic?tnr_?pacit:',_r_set[ad—:-win, ELM WIN INDICATOR OPAQUE); pUt the object ||ke Iabel,
evas_object_size hint_weight_set(ad->conform, EVAS HINT EXPAND, EVAS HINT EXPAND);
elm win resize object add(ad->win, ad-=>conform); content. indicator etc)
evas _object show(ad-=conform); !
/* Label */
ad->label = elm label add(ad->conform); . .
elm object text set(ad->label, "<align=center=Hello Tizen</align>"); -+ This label is for
evas_object_size hint weight_set(ad-=label, EVAS HINT EXPAND, EVAS HINT EXPAND); p . ,
elm object content set(ad->conform, ad->label); Hello Tizen’ text on the
/* Show window after base gui is set up */ screen
evas object show(ad->win);

}
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Stage 4: Customize the Project

Let’s change the text ‘Hello Tizen’
Add Rectangle like below

/* Label #*/

ad->label = elm label add(ad->conform); ‘Hello Tizen' > ‘Good Luck’

elm object text set(ad-=label, "<align=center=Good Luck</align="};

elm object content set(ad-=conform, ad-=label);

evas_object_size_hint_weight_set(ad->label, EVAS HINT EXPAND, EVAS HINT EXPAND);

/* Rectangle */ e
Evas Object *rect = evas_object_rectangle_ addhevas _object evas get(ad- :w1n]}

evas object resize(rect, 100, 108); ?CBA value

evas object move(rect, 130, 130);

evas_object show(rect);

Some objects require certain parent. M

‘rectangle’ object should be added to the ‘Evas’

Goal

40




Stage 4: Customize the Project Goal

Finally add another Text at the bottom

Text object also require

/* Text */ ‘Evas’ as a parent
Evas Object *text = evas_object_text_add(evas_object_evas_get(ad->win));

evas object text text set(text, "Fly High !!");
evas object text font set(text, "Dejavu", 30); Font S'I'yle & size GOOd LUC
evas object color set(text, 255, 255, 0, 255); |

evas object move(text, 120, 300);

evas object show(text);

Wearable default window size is 360x360.
There are some APIs for the certain object like ‘evas_object_text_text_set ()'.
If you know what APIs are related to the object,
you can easily develop Tizen Native Application.
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Deep Learning about Tizen Native Ul Framework




Understanding of Native Ul Framework — EFL Goal

Especially, Tizen Native Application is implemented by EFL

The Objects you used before, like window, conformant, rectangle,
and label are provided by EFL

) EFL Elementary

Then, What is the EFL 7

¥
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Understanding of Native Ul Framework — EFL Goal

Tizen Native Development is like a drawing on the window
But to draw something, so many things are required and it is very complex

To make drawing easy,
Canvas | EFL provide Simple Method

_ Canvas /

C

. A So, EFL can be called as a
[ ‘The set of Graphical
| User Interface Toolkit Library’

Also, it provides complete component
/ like button, image and check box,
makes development more

visual and convenient
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Understanding of Native Ul Framework — EFL Goal

EFL is made up of so many parts like below
With these parts, EFL offer many advantages for Tizen development

Application / Library

EFL provide advantage of
GUI
Theme

Animation

User Input Event

EO/EOLIAN . . .
Various profile environment

IPC/Socket Connection

Base Operating System / display efc.

3D Graphic

In this Class, we'll look into two parts
Most used parts, EVAS and Elementary Video/Sound Output
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Understanding of Native Ul Framework — EFL sod

EVAS is Canvas and Rendering Engine

Rendering

. evas object color set
based on Scene Graphic ~Object_color_

evas_object_text_font_set

Tracking all objects that are able to be
displayed on the screen evas_object_image_file_set

evas_object_scale_set
Supervise screen output of the

objects(Font, image loading, evas_object_resize

blending, scaling etc.) Using these APIs,
evas_object_move Control the Output of

Partial rendering: Only updated part the screen

o evas_object_show
be rendered and not visible part

rendered though it exists on the
screen

evas_object_hide
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Understanding of Native Ul Framework — EFL sod

Elementary is more visual and kind
Components frequently used on development are provided as completed form

- T ez Not only visual element(button,
O checkbox, image etc), but also non visual
3 Text .
element(container: scroller, table, box

etc) are provided

4 Text

Screen flexibility: Ensure profer scalability

( 09 : 09 according to the resolution

Theme: Using various Theme, different
Look & Feel can be shown on the same
component

Primary text

Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut
labore et dolore magna aliqua.

<« 2 Items with Title

Main ) Playlist Message

2 Items with Title .
Email

3 Items with Title

Facebook
4 |tems with Title

Flickr




Understanding of Native Ul Framework — EFL Goal

Elementary involves several parts of EFL like Evas, Edje, Ecore etc---
This means that Elementary do not provide only the shape of component
but also operation, theme and scale etc

void create_base_gui()

{  Window */ ’___\Elemen'l'ary APls start with ‘elm’
Evas_Object *win = :\elmiwin_util_standard_add(PACKAGE, PACKAGE);
/* Button */

Evas_Object *btn = elm_button_add(win);

elm_object_text_set(btn, "Default");
evas_object_smart_callback_add(btn, "clicked", btn_clicked_cb, NULL);
evas_object_move(btn, 150, 300);

evas_object_resize(btn, 400, 350);

evas_object_show(btn);

/* Image */

Evas_Object *img = elm_image_add(btn);
elm_image_file_set(img, "icon.png", NULL);
elm_object_content_set(btn, img);

} evas_object_show(win); Button is provided as set click event be

available, familiar shape, be able to write
text and icon and text position
previously by Elementary
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Understanding of Native Ul Framework — EFL Goal

S0, using EFL is simple.
You just need to know what components are provided,

what AP| Is related to them.
If you need more information, access to the below

e Sourcein Tizen
* https://review.tizen.org
« EFL : platform/upstream/efl
 Elementary : platform/upstream/elementary

« EFL Guides
 htips://developer.tizen.org/development/guides/native-application/user-interface/efl

« APl reference

« https://developer.tizen.org/dev-
guide/latest/org.tizen.native.mobile.apireference/EFL.html (EFL)

« https://developer.tizen.org/dev-
guide/latest/org.tizen.native.mobile.apireference/Elementary.html (Elementary)
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https://developer.tizen.org/development/ui-practices/native-application/efl
https://developer.tizen.org/development/guides/native-application/user-interface/efl
https://developer.tizen.org/development/guides/native-application/user-interface/efl
https://developer.tizen.org/development/guides/native-application/user-interface/efl
https://developer.tizen.org/development/guides/native-application/user-interface/efl
https://developer.tizen.org/development/guides/native-application/user-interface/efl
https://developer.tizen.org/development/guides/native-application/user-interface/efl
http://developer.tizen.org/dev-guide/latest/org.tizen.native.mobile.apireference/EFL.html
http://developer.tizen.org/dev-guide/latest/org.tizen.native.mobile.apireference/EFL.html
http://developer.tizen.org/dev-guide/latest/org.tizen.native.mobile.apireference/EFL.html
http://developer.tizen.org/dev-guide/latest/org.tizen.native.mobile.apireference/Elementary.html
http://developer.tizen.org/dev-guide/latest/org.tizen.native.mobile.apireference/Elementary.html
http://developer.tizen.org/dev-guide/latest/org.tizen.native.mobile.apireference/Elementary.html

Understanding of Native Ul Framework — Lifecycle =oa!

To develop your own Tizen Native Application, you need to know |last one more
The Life Cycle of Tizen Native Application

You can find ‘ui_app_lifecycle_callback’
in all of Native Application main source files

int

main(int argc, char *argvl])

{
appdata_s ad = {0,};

int ret = 0;

ui_app_lifecycle_callback_s event_callback = {0};

event_callback.create = app_create;
event_callback.terminate = app_terminate;
event_callback.pause = app_pause;
event_callback.resume = app_resume;
event_callback.app_control = app_control;

N R R R N R R R N R R R RN R R RN R RN RN R NN R N RN R RN R N RN R RN RN R RN RN R RN R R

o ———— -
——— -

ret = ui_app_main(argc, argv, &event_callback, &ad);
if (ret '= APP_ERROR_NONE) {
dlog_print(DLOG_ERROR, LOG_TAG, "app_main() is failed. err = %d", ret);

}

return ret;
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Understanding of Native Ul Frame Work — Lifecycle Goal

There are five state of Native Application
These states are changed by Life Cycle Callback function like below

Life Cycle
of Native Application

Ready app_create_cb|) Created app_terminate_cb() > Terminated

app_control_ch()

app_create: | app_terminate_cb(
Called when the process starts

In this, Creating Ul components is recommended

app_resume_ch()

app_pause_ch()

Paused
app_resume_ch() app_control_ch()

app_terminate:

Called when the process of the application
IS terminating

and after the main loop quits

Running

'y

app_control: e
Called after the ‘app_create’ and T

when receive the launch request on running state
from other process

app_resume:
Called when the window of the application is shown

app_pause:

Called when the window of the application is hide ‘.




Implementation of Watch Face Application




Implementation — Watch Face Ul Application Goa

Let’s make a Watch Face Ul Application
It Is easy to develop anything you want if you are familiar with Tizen Studio
Follow up, and make your own Watch Face

Tizen will provide wonderful
experience on your development
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Implementation — Watch Face Ul Application

We will proceed the implementation of watch face Ul app in 4 stages.

Stage |. Stage 2. Stage 3. Stage 4.

Create Project Create Emulator Create user Add operation to
in Tizen for test interface layout  the watch layout
Studio

[y Project Explorer < - O »
B v 4 A

> [F5} BasicUI2 - mobile-2 4 y

> 4§ TAUBasic - wearable-2.3.1 °

» FS Watch - wearable-2.3.2 - PM |
» PS5 wearable - wearable-2.3.1 ‘

> S Widget - wearable-2.3 2 | Tue 26 Jan
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Goal

Stage 1: Create Watch Project

To start Development,
Create New [Tizen Native Project] !
Tizen Studio provide some Templates for the easy start

File Edit Mavigate Search Project Run  Window Tizen Tool Help

Mew Alt+Shift=N » Tizen Project

Open File... Other... Ctrl+M
Close Ctrl+W |'

" lnce All trl - Chifts W
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Stage 1: Create Watch Project Goal

Choose the Template most similar with what you want to develop
In this case, we’ll choose Watch Template for Watch Face

Application Type Project Properties

Select the type of project

Template

Wearable v2.3.1




Stage 1: Create Watch Project

Choose the Template most similar with what you want to develop
In this case, we’ll choose Watch Template for Watch Face

E e e P

~ Wearable v2.3.1

3 v T P

~ Wearable v2.3.1 Project Properties

> e Application Type

Select the application type.

Template

Goal

Shared Library

Mative Application Web Application

2N
A

css | [HTML Js  Bider )
\.\ /J’

o

CS53 HTMLS JavaScript

UL Builder - Single
View (Circle)

Watch

Show more Show more

Static Library

]

ul
Bilder

UI Builder - Widget

I

Widget

[ w ]

UL Builder - Single
View

]

ul
Bilder

UI Builder - Widget
(Circle)

Required platform
wearable 2.3.1
Sample version
10

Size

61.58 KB

This is the empty template project

for doealanina Winteh A nnlication

Finish

MNext >

Finish Cancel
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Stage 1: Create Watch Project Goal

Choose the Template most similar with what you want to develop
In this case, we’ll choose Watch Template for Watch Face

7 New Tizen Projec ESSEEN=SE)

~ Wearable v2.3.1 \ +~ Mative \} o Project Properties

@ Define the project properties.

Project name Watch

The name of the project to create.

Package ID org.example.watch

Package ID' must have a unigue value.

° More properties

Finish




Goal

Stage 1: Create Watch Project

Now, you can find your Project on the Project Explorer
SDK also provide [Emulator] for the test of your development

Let’s launch [Emulator] from now
[ Native - Watch/tizen s

File Edit Mawvigate Search Project Run Window Tools Help

@;,@L@,ﬁ;@_h‘; @E - il%l? |w—1{}04-1 v| EE @ = |<::| L= =R |QuickAccE55 | | EWeb
rlil Project Explorer = E“J & Tizen Manifest Editor E E | El | = = H

: M= G.::'D W Overview Features Privileges Localization Advanced Source EE @, E‘ E:’ E -
[ 4 @ Watch - wearable-2.3.1 Pttt
3 .|

b [i Includes .
o Te inc {0 X Overview

res
i [£] shared General Information
[ S

= lib

If you succeed & e
to launch
Emulator, 200

you can find i version |22

Emulator here ]

EH eroblems Console %
RBRIE|S 209

Ceonnection Explorer

D1 » 7 emulator-26101 (w-1004-1) |

| ————————————————]

‘ org.example watch

=] Tizen Studio update available




Stage 2: Create Emulator for test

Goal

You can observe the progress of build through the Console page
In this page, also you can find error & warning messages
Create [Emulator] to test your project

Icon Here

s Mative - Watch/tizen-m

File Edit Mavigate Search Project

Run Window Tools Help

'| @'@'@z' (2) | w-1004-1 (offline) '_vgiﬁ-z-i@ ==
- J

=

@y Project Expl.. g

‘ Quick Access | E ‘ E Web

—"’ =
_ &3 -En Manifest Editor =

-
= & -
5~ -

Overview Features Frivileges Localization Advanced Source

=] Ugwf-'iv'e;rable-zs.ﬂ
~=T 3 Binaries
b [m] Includes
[ inc
res
[ shared
[ SIC
» = Debug
= lib
[ SA_Report
& tizen-manifestxml

L ¥ Overview

General Information
This section describes general information about this project

Application ID ‘ org.example watch

Package ‘ org.example.watch

Version ‘ 100

Api Version ‘ 231

‘ watch

3
BH Problems |

TEE T

DT Build Console [Watch]

18:03:23 »wexx Build of configuration Debug for project Watch sewsex

ninja all
[1/2] Building src/watch.o
[2/2] Linking watch

18:03:38 Build Finished (took 155.59ms)




Stage 2: Create Emulator for test Goal

Tizen Studio provide Emulators for various profile(now, mobile and wearable)
For our Wearable Project, choose wearable category

C I ic k TIZEN STUDIO

Emulators

[+ Create]

wearable- 2.3.2- circle (basic)

wearable- 2.3.1- circle (basic)

wearable- 2.3.1 (basic)

Choose
[wearable]
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Stage 2: Create Emulator for test Goal

Change the name of [Emulator] if you want

You also can choose Platform version
Each version provide different resolutions

Choose Platform version
(Circle is available
on Tizen 2.3.1)

ution 360x360

W circle 360x360

-
-
-

Emulator

Click [Finish]
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Stage 2: Create Emulator for test Goal

Click Play Button to launch Emulator
You can find Default Wearable(Circle) Emulator on the screen

TIZEN STUDIO

Emulators

E] Delete

Platform Resolution

wearable- 2.3.1- circle 360x360

11:27..

Sat 20 Feb

Click Launch
Button

Now,
Let’s launch your Wearable
project on the Emulator

¥ .
B




Stage 3: Install & Launch the Project Goal

To Run(Launch) your Project, just follow the seqguence like below
‘Run’ will install the project and launch the project automatically

Native - Watch/tizen-manifestxml - Tizen Studi E=20

File Edit Mawigate Search Project Run  Window Tools Help

Rig ht CIiCk on @ ~ ‘ ' SENORACHE W-1004-1 EQF ke a- -
Quick Access
WatCh ProjeCt |&| Project Expl.. X | = O &) Tizen Manifest Editor <

13| 5 v [

= B8

=i
<}.:z'p S Overview Features Privileges Lecalization Advanced Source B
- A1 &+
a |75 Watch - wearable-2 31 . ~ .
- #F Binaries MNew v e el
b | Includes i !
’ ) Build Project i B
: [2] inc
[E] res Clean Project Ctrl+Alt+F10 3
ild Si /
: [&] shared Build Signed Package information about this p )
> [E] sre Build Configurations >
: | Debug ] @ 4
v = lib Export to CLI Project i
= SA_Report Index » mplewatch [ ] P M
L] tizen-manifes
Run As k 1 Tizen Mative Application
c h 00 Se Debug As ' Run Configurations... T h u 6 0 ct
Profile As >
Ru n AS Check API and Privilege Violaticns With Build
Check Potential Bugs with Build
Run C/C++ Code Analysis
Source 4 -
Move... 8
Rename... F2
Localization
Team ¥ Lon Debug for project Watch ssss
Configure »
Properties Alt+Enter
v
[ ] [ ] =
Tizen Native — '
[ watch =] Iizen Studio update available

Application
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Stage 2: Create Emulator for test Goal

You can find that there’s no change

Some Project like Watch, can’t be applied to the Target(emulator) automatically
User must launch manually

{7 Mative - Watch/tizen-manifestxml - Tizen Studi

File Edit Mavigate Search Project Run

@ ~

Window Tools Help

B= G
O== A

w-1004-1

ﬁ:__. N (&)
fx-fl - |_‘E;| - Q::'E -

M ke & -

Quick Access

Although you can't
see your Watch,
it is already setup, -..
and you can find it in
the ‘setting menu’

% Project Expl... 2 | ©
F% -
4 5] Watch - wearable-2.3.1
- #F Binaries
- [r Includes
' inc
res
> shared
s 5IC
\\\> = Debug
Nz lib
EEEﬁ_ﬁeport
&) tizen ?hﬂlfe:t:cml
~

S

~

8

~

& Tizen Manifest Editor

Overview Featurss Frivileges

(" )

Overview

General Information

Application ID
Package
h Version

Api Version

~
Latel,
N\

[BH Froblems Console
BRIE > B M-

watch [Tizen Mative Application] C#
# please set the logging lew

[Deploying the package...]
RD5: On
pka_type [rpm] pkoid [org.example.watch]

spend time for pkacmd is [223]ms
cmd_ret:@

(5.044 sec)

Localization

1.00

Advanced Source

This section describes general information about this pr

org.example watch

arg.example.watch

Notify

Certain application categories,
such as "Watch Application”,
cannot be launched by "Run
As".

name [watch]

Pkaid: org.example.watch is already Terminated

Certain application categories, such as "Watch Application™, cannot be launched by “Run As®.

version [1.0.0]

(10/6/16 61
ile in 'C:\tizen-sdk-data-studio‘\ide\logs/ide-2016101 »

-

|

| 3

=] Tizen Studio update available




Stage 2: Create Emulator for test Goal

Go to Setting and click Clock menu
You can find ‘Default Tizen Icon’ for your Watch project
After select your Watch, press Home button of the right bottom

click _ cick SN

Slide Up - , |
Settings  Clock \  Tue 26 Jan
Click Clockis Check | Hellp teh

- -
Last One changed Home




Stage 3: Create user interface layout

Change the given Watch to Watch Face like below
Let’s analyze the Watch Face
Watch Face is made up of 9 Images

Hello Watch

17:43:38

We'll change above watch

to the below Sun

Divide into 9 parts

Goal




Stage 3: Create user interface layout Goal

At first, to use Images, make folder for Image files

b Mative - Watch/tize  Studi

File Edit Mavigate Search Project Run Window Tools Help

Right Click on |Z- 718 © -0~ &~ ¢ waem v EQE 6 @- 0 -
‘Quickﬁlccess | | EWEIJ

‘res’ -

g Project Expl.. X B | E) Tizen Manifest Editor ¢ =
<}.::':j> W Overview Features Brivileges Localization Advanced Source 2]
4 5 watch - wearable-2.3.1 ~ N
} . -
b 4 Binaries . [ |
o ] Includes 2 Overview [
- =]
New
| | = .
b Mew 3 File
; Index 8 s Create a new folder resource.
B>
= Resource Configurations 3 EDC File
(] Check API and Privilege Viclaticns With Build PEiTRE Enter or select the parent folder:
&) Run C/C++ Code Analysis SupTe
F I d r Source Folder Watch,/res
0 e Source *
Tizen Project fy & =
Hove.. FE watch ble-2.3.1
Rename.._ F2 Other_.. Ctrl 4 a C. - wearable-2.3.
= sign
Team v |2'3'1 & = Debug
= inc
Properties Alt+Enter watch = lib
- = res
Write d 0 n EE Problems Console i Log = SA_Report

watch [Tizen Native Application] C:#Userstwdh(0922 leeWworkspace_newswW| " = src

BEIE| % B 6 =TT smRE ===y
!
FOIder na me # please set the logging level to DEBUG in Preferences andljl =

[Deploying the package...]

[ ]
RDS: On
[ImageS] pka_type [rpm] pkoid [org.example.watch] name [watc

Pkoid: org.example.watch is already Terminated

spend time for pkgcmd is [223]ms Folder name: | images
cmd_ret:@

Certain application categories, such as "Watch Application

(5.044 sec) Advanced ==

4| m

FiniSh [=] /Watch/res




Stage 3: Create user interface

Copy Images and paste them to ‘image’ fo

Folder:
src: C file is located

Inc: Header file is located

shared: Resources needed

to be shared is located

These images are given
by instructor

Paste

ayout

der

[{5 Project Explorer 2

¥ [ZwWatch - wearable-2.3.1
» #¥ Binaries

» jl Includes

B inc

¥ & res

> (= images

Copy

¥ L& shared

P = res
B Esrc
B = Debug
= 1ib
[=5A Report

B tizen-manifest.xml

Sun Mon
l.png 2.png
Thu Fri
5.png 6.png
Iﬁ |
o -
center.png day of week_
frame.png
‘ h ( )
S, -
moon_phase.png moon_phase
frame.png

Tue Wed
3.png 4.png
Sa ()
t s
7.png bg.png

b

hour_hand.png minute_hand.png

|

second hand.png

Goal

[f5 Project Explorer 53

¥ [ZwWatch - wearable-2.3.1
» #F Binaries
» @i Includes
2 inc
¥ &= res
¥ (= images
= 1.png
s 2. png
W= 3., png
mi 4, png
™ 5.png
m G.png
= 7.png
bg.png
QO center.png

4" hour_hand.png

T minute hand.png
moon_phase_frame.png

@ moon_phase. png

T second_hand.png

day of week frame.png

Now, let’'s look into
source file ‘Watch.c’

¥
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Stage 3: Create user interface layout Goal

To make Watch Face , you should modify the ‘watch.c’ file
In this file, create each image part of Watch Face

Follow the given codes.
(e ersonaiae

File Edit Source Refactor

Mavigate Search Project Run  Window Tools Help

'[ﬁ]‘ @'@‘%z'-é- w-1004-1 (offling) o @ﬁ'K:j{}:v::v

| Quick Access

By Project Bxpl.. x

& Tizen Manifest Editor [€] watch.c

Dou ble CIiCk on BEEDWatvch - wearable-2.3.1

b 4 Binaries
5 [ Includes

watch.c file E
to open the file

= SA_Report
f] tizen-manifest.xml

Find the code
on the right side

#include <tizen.h:>
#include "watch.h"

= typedef struct appdata {
Evas_0bject =win;
Evas_0bject =conform;
Evas_0bject =label;
1 appdata_s;

f#define TEXT_BUF_SIZE 256

- static void
update_watch(appdata_s =ad, watch_time_h watch_time, int ambient)

char watch_text[TEXT_BUF_SIZE];
int hour24, minute, second;

if (watch_time == HULL)
return;

watch_time_get_hourz4(watch_time, &hourz24);
watch_time_get_minute(watch_time, &minute);
watch_time_get_second(watch_time, &second);
if (lambient) {

snprintf(watch text, TEXT BUF SIZE, "<align=center»Hello Watch<br/>%02d:%02d:%02d</alian>",
4

BH eroblems Console % | B Log

BEIE| BB~

watch [Tizen Mative Application] C:#Userswdh0922 leettworkspace_newsWatchwDebug#twatch (10/6/16 6:12 PM)

# please set the logging lewvel to DEBUG in Preferences and check the log file in 'C:\tizen-sdk-data-studio\ide\logs/ide-2016101 ~

[Deploying the package...]
RO5: On
pka_type [rpm] pkoid [org.example.watch] name [watch] version [1.0.8]
Pkgid: org.example.watch is already Terminated
spend time for pkgcmd is [223]ms
cmd_ret:0
Certain application categories, such as "Watch Application®, cannot be launched by "Run As™.
(5.044 sec)

< | | r

Writable Smart Insert : =] Tizen Studio update available




Stage 3: Create user interface layout

Start with ‘create_base_gui’ function
This function create essential object

Goal

window, conformant for your Watch

We also make each image of the Watch in this function

1
1C
-

Conformant is used normally
like this way !!
Recommend do not change !!

Hello Watch

17:43:38
Don’t need this
Delete !l

¥

rstatic void
reate base gui(appdata s *ad, int width, int height) !

int ret;
watch time h watch time = NULL;

/* Window */

ret = watch_app get elm win(&ad->win);

if (ret != APP ERROR NONE) {
dlog print(DLOG ERROR, LOG TAG, "falled to get window. err = %d", ret);
return;

}
evas _object resize(ad->win, width, height]);

/* Conformant */

ad->conform = elm_conformant_add(ad->win) ;

evas object size hint weight set(ad-»conform, EVAS HINT EXPAND, EVAS HINT EXPAND);
elm win_resize object add(ad-»win, ad-=conform);

evas_object show(ad->conform);

ad->label = elm label add(ad->conform);

evas object resize(ad-=label, width, height / 3);
evas object move(ad-=label, @, height / 3);
evas_object_show(ad->label);

if (ret !'= APP ERROR NONE)
dlog print(DLOG ERROR, LOG TAG, "failed to get current time. err = %d", ret)

pdate watch(ad, watch_time, 0);
atch_time_delete(watch_time);

1
1
1
1
1
1
1
1
1
1
1
:
i ret = watch _time get current time(&watch time);
1
1
1
1
1
1
1
1
1
1
1

E =

/* Show window after base gui is set up */
evas object show(ad->win);




Stage 3: Create user interface layout Goal

As told, to we make Watch Face using Images saved in the ‘images’ folder
How can we use these image in the watch.c file?
The given function by EFL, ‘app_get_resource_path()’ get the path of ‘res’ folder

Get & Save the path of ‘res’ !

‘resource_path’ indicates ‘res’ !!

static void
create _base gui(appdata s *ad, int width, int height)
{

int ret;

watch time h watch_time = NULL;

Project Explorer 23
Eﬁ J P J* Window */

vizZWatch - wearable-2.3.1 ;?t{?E‘;affhjﬁpﬁaﬁﬁﬁe};ﬂﬁﬁ"F’ad'Wi”]';
» 3 Binaries dlog_print{DLOG ERROR, LOG TAG, "failed to get window. err = %d", ret);
» @l Includes } return;
2 inc
=l e . . i s : : )
| v (2 res | e evas_object_resize(ad->win, width, height);
______ images s /* Conformant */ |
ad-»conform = elm_conformant_add(ad->win);
¥ & shared evas_object size hint weight set(ad->conform, EVAS HINT EXPAND, EVAS HINT EXPAND);

.NNN
NNN
Ss
bosres | T elm win_resize object add(ad-»win, ad-=»conform);
~~~~~ evas_object_show(ad->conform);
~~N

P Esrc O S S S NS S S SESEEESsssonassssssnay
"4 char *resource path = NULL; i
= | i
& Debug i resource path = app_get _resource path(); i
& lib bbbttt
/* Show window after base gui is set up */
(= 5A_Report evas_object_show(ad->win);
B tizen-manifest.xml }
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Stage 3: Create user intertace layout Goal

First, create background image for Digital Watch
Follow up, below sequence
And let’s study the each code

Create empty object for background

. ;XL o
A '

-
L
Get the path of background image file '\‘ i | --:') o
.

Set image file to the object Lo

l char *resource path = NULL;
resource path = app get resource path();
/* Background */
Evas 0Object *bg = NULL;
char bg path[1824];

Locate the object properly

l

snprintf(bg path, sizeof(bg path), "%s%s%s", resource path, "images/", "bg.png");

bg = elm bg add(ad->win);
elm bg file set(bg, bg path, NULL);

evas_object move(bg, 0, 8);
evas_object resize(bg, 360, 360);

Set the size for the object
evas_object show(bg);

O = e

Show the object o et 2 1 5
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Stage 3: Create user intertace layout Goal

EFL offer each APIs for effective development
Also EFL offer intuitive APIls for understanding what this API is for
Let’'s match the APIs with purpose % Project Explorer 5% E

v1zZwWatch - wearable-2.3.1

B # Binaries
b @l Includes

Create empty object for background fran]
Evas Object *bg = NULL; t.%’.imia%ifg_:i
bg = elm_bg_add({ad->win); we 2.png
3.png
Get the path of background image file - 5.ong
moB.png
snprintf(bg_path, sizeof(bg_path), "%s%s%s", resource_path, "images/", "bg.png@"); =======--eeeeee___________ l_*;_?_-EEE____I
""""" r-==>1 bg.png |

QO center.png

day of week frame.png
“4* hour_hand. png
T minute_hand.png

Set image file to the object

elm_bg file set(bg, bg path, NULL);

moon_phase_frame.png
™ moon_phase.png

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

T second_hand.png

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

(360.360)

-
-
-
-
-
-

Show the object

evas_object show(bg);
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Stage 3: Create user intertace layout Goal

Second, create day image for Digital Watch
Day image is not used for background
For image object, EFL, offer ‘elm_image_xxx  APlIs

180 = 360/2 = middle of width & height

Two image objects week_day = Sun
are needed to A 65 = distance between week_day and middle
. week day frame = | | ,
display the day i o 55 = size of week_day & week_day_frame
A A
L Neek DAy AL . ,_ _____________________________________________________________________
Evas Object *week day frame = NULL; A
char week day frame path[1024]; ! !

snprintf(week day frame path, sizenf{weey:day_f;'ame_path}, "%5%s%s", resource path, "images/", "day of week frame.png")

]
1
1
1
1
1
1
1
1
| 1
i week day frame = elm _image add(bg); / /
1
1
1
1
1
1
1
1
1
1
1

elm image file set(week day frame, weﬁk_day_fr,éme_path, NULL);
/ I

jmmmd ey b
1

evas_object move(week day frame,!180+65,1188-55/2): This coordinate is left top
of the ‘'week_day_frame’

evas_object resize(week day frame, 55, 55);

iEUEIS_UhjE{t *week day = NULL;
i char week day path[1024];

snprintf(week_day path, sizeof(week day path), "%s%s%s", resource_path, "images/", "l.png"};

week day = elm_image add(bg);
elm_image file set(week day, week day path, NULL);

i evas_object move(week day, 188+65, 188-55/2);
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Stage 3: Create user interface layout Goal

Third, create moon image for Watch Face
This Is also image object like day
Just check size and position

Two image objects moon =

180 = 360/2 = middle of width & height
are needed to

-~ — . .
. 21 = distance between moon and middle
display the moon ( )
moon_frame = A4
i 102 = size of moon & moon_frame
__/* Moon ¥ i ';__ r/: _______________________________________________________

Evas 0Object *moon = NULL; s /
char moon path[1824]; // /

snprintf(moon path, slxeaf{mnnn_path}, "%é%S%S", resource path, "images/", "moon phase.png");
I

I
l

elm_image file set(moon, mnnn:path HQLL}

evas_object_move(moon, l180- 102/21 L]EEH—E]}:, This coordinate is left top

1
1
1
1
1
1
1
1
:
/
{ moon = elm image add(bg); /7
1
1
1
1
i
1 1 1
: evas object resize(moon, 1082, 102); of the ‘'moon
1

evas object show(moon);

Evas 0Object *moon frame = NULL;
char moon frame path[1824];

snprintf(moon frame path, sizeof(moon frame path), "%s%s%s", resource path, "images/", "moon phase frame.png"};

elm_image file set(moon frame, moon frame path, NULL);

evas object move(moon frame, 186-102/2, 188+21);
evas object resize(moon frame 162, 162);
evas_object show(moon frame);

1
1
1
1
1
1
1
1
1
1
moon frame = elm image add(bqg); i
1
1
1
1
1
1
1
1
1
1
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Stage 5: Create user intertace layout Goal

Fourth, create center & hour hand of the clock
This Is also image object like others 180 = 360/2 = middle of width & height

Just check size and position
14x14 14 = width & height of center

center = (o)

Check cross part 18 = width of hour_hand

that each hand is 88 = height of hour_hand

hour_hand =
overlapped .
17 = distance between center and end of hour_hand
A A A A

UL T30 T\, TN A pp——— N — e
iEvas_Object *center = NULL; ;o ;o i
ichar center path[1824]; A S :
i / ! // / i
isnprintf(center_path, SIIEEf{EEHtEf pathl, "%s%s%s", né53urce_path, "images/", "center.png"}; i
: K :' I/' / 1
icenter = elm_image_add(bg) ; ! ! / / i
ielm_image file set(center, centaT _path, HULL} / / i
A S H
{evas_object_move(center, 13@--1&*13 E?E*__lﬂa_’:ﬂ'/ Thig/ coordlnate is left top i
ievﬂs object_ r251ze{center4_1ﬂ__lﬂd / / f th t i
ievas_object_show(center); / / of the ‘center i
|Evas_Object *hour_hand = NULL; 722 i
ichar hour hand path[1824]; / / |
1 1
1 1
iﬁnprlntf{hnur hand path, EIIEDf{hDUF ﬁand patH} "%5%s5%s", resource path, "images/", "hnur_hand.png"}j
1 l I 1
Ehnur hand = elm image add(bg); /l / i
ielm image file set(hour hand, huu[ hand path NULL) ; i
1 I A A l
levas_object move(hour hand, 188-18/2] 'l_g-@_;:_a;ﬂz_}_,. This coordinate is left top i
.evas _object_ resue{hnur hand 18, 88 of the hour hand’ i

.evas _object_show(hour_hand);
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Goal

Stage 3: Create user interface layout

Fifth, create min & sec hands of the clock

~

@)
This is also image object like others
. o sec_hand =
Just check size and position
. . = min_hand
12 = width of min_hand 15 = width of sec_hand
20 = distance between 15 = distance between center and end of sec_hand
center and
end of min_hand _ 87 = height of sec_hand
= A
132 = height of min hand ;l:’u’rEE”Eﬂf’“éE{'ﬂ"rﬁiﬁ'ﬁ'a'ﬁﬁ'l'ﬁu"ii""""""""""""",,7" 25
- *iiljﬂr min hanﬂ*ﬂqi:'b\[m!d] i
isnp?lﬁtitng}p hand p\ﬁihmg\ueaf{mln hand path), ,'%5'%55',"'%5 , resource path, "images/", "minute hand.png");
i in_hand = el?r;flmage Hdd{bgﬁ ~~~~~~ 'I lll

~
N”\
i --d— -------

elm image file set(sec hand, sec hand path,, NULL) ;

| evas nb]e:t resize(min_hand, 12 132); ; £ th h

.evas _object_show(min_hand); ,’ ,/ of the 'min_hand’
.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.,".'.'.'.'.'.'.'.7.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'
'E'u’HE _Object *sec hand = NULL; ! !

i char sec_hand _path[1824]; /I /

isnprintf{Sec_hand_path sizeof(sec_ hand path}' "%s5%5%s", resource path, "images/", "second hand.png");
i sec_hand = elm_image_add(bg); K /

tevas_object_move(sec_hand, 188- 15{2}'13& E-?+]5} 1 This coordinate is left top

| evas_object_ resize(sec hand, 15, 87);: of the ‘sec_hand’
-evas _object_show(sec_hand);

1
1
1
1
1
1
1
1
1
1
i
I
/ 1 !
1
1
1
1
1
1
1
1
1
1
1
1
1
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Stage 3: Create user interface layout

Now, we finish the development of Watch Face Ul

But, this watch looks like strange

Because hands of the clock are overlapped, and is not working
S0, next we make this watch work properly

Moon is not working

Day is not working

.

Goal

Next, Let's make it work



Stage 4: Add operation to the watch Goal

From now, we move the images we’ve already made
We put all our code into ‘create_base_gui()” function before
At this time we make another function for moving the clock

Find ‘app_create’ function

- static bool
app_create(int width, int height, veid *data)
1
/* Hook to take necessary actions before main event loop starts
Initialize UI resources and application's data
! 1 If this function returns true, the main loop of application starts
We ” Ma ke anOther fu nCtlon ..... Li_this_fynction returns false, the application is terminated */
iappdata_s *adi= data;
I ° , ° o o o o e
Set_the_tlme for mOVIng the ClOCk create base guif{ad, width, height);
...................... .
iﬁet_the_time{ad}; i
return true;
¥

To access to images we've made
at the another function, we should
make these image objects global
. - typedef struct appdata {
Va nables Evas Object *win;

Evas Object *conform;
l Evas_Object,tlabely------

Evas Object] *week day;
Evas Object] *moon;

Evas Object] *hour hand;
Evas Object] *min_hand;
Evas Object] *sec_hand;

Put into global struct variable } appdata s;  -moemonoeee- '
‘appdata’ to control easily
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Stage 4: Add operation to the watch Goal

Compare with regional variable code

/* Week Day */
Evas 0bject *week day frame = NULL;

Week_day IS a|ready char week day frame pathl[1024];
dedared in structure snprintf(week day frame path, sizeof(week day frame path), "%s%s%s", resource path, "images/", "day of week frame.png");

, , week day frame = elm _image add(bg);
a d elm_image file set(week day frame, week day frame path, NULL});

evas object move(week day frame, 180+65, 188-55/2);

evas object resize(week day frame, 55, 55);

evas_object_show(week day frame);

4 Evas Object *week day = NULL; |

_--| “char week“day"patRTIA2AT;="""""

EvaS—ObeJeCt z’/ snprintf(week day path, sizeof(week day path), "%s%s%s", resource path, "images/", "l.png"};
e

*week_day = NULL Lweek day = eln_image add(bg); |

elm_image file sef(week day] week day path, NULL);

evas_object_move( | 180+65, 180-55/2);
evas_object_resizg(week day} 55, 55);
evas_object_show(week day)t

Removed 7% Week Day */

Evas Object *week day frame = NULL;
char week day frame path[1824];

snprintf(week day frame path, sizeof(week day frame path), "%s%s%s", resource path, "images/", "day of week frame.png");

week day frame = elm_image add(bg);
elm_image file set(week day frame, week day frame path, NULL});

evas_object move(week day frame, 188+65, 180-55/2);
wee k—d ay evas_object _resize(week day frame, 55, 55);
evas_object show(week day frame);

char week day path[1824];

snprintf(week day path, sizeof(week day path), "%s%s%s", resource path, "images/", "l.png");
fad->week dayi= elm_image add(hg);
ad->Week_day Le’l'm'_'i'm'a'ge_ Tle set{ad->week dayi, week day path, NULL);

evas_object_move {ad =week dayl 188+65, 188-55/2);
evas_object_resize(ad-=week day, 55, 55);
evas_obj ect_shw{_a__—_i:-_i{e_’e‘_ﬁ;_a}r_ ; o




Goal

Stage 4. Add operation to the watch

Compare with regional variable code

I-'fll-*- -*- --------------------'
,L Evas Db_]ect *moon = MNULL; 1

moon is already /~~ehar moon. pathIYUZ4T;

snprintf(moon_path, sizeof(moon_path), "%s%s%s", resource_path, "images/", "moon_phase.png");

declared in structure /| P _Path, sizeor moo
‘ad’ / é'fri-uﬁiii-ﬁ'le SﬁTmuun"rﬁ:}Erﬁ-path NULL) ;

’ evas object movtfﬂw.ﬂ.n.._ -102/2, 180+21);
/ evas_object_res lﬁ:'}l:'}ﬁ" @'2 182);
/ evas_object_ shoﬁ moon

/ Evas Object *moon frame = NULL;
/ char moon frame path[1024];

EvaS ObeJeCt ,' snprintf(moon_ frame path, sizeof(moon frame path), "%s%s%s", resource path, "images/", "moon phase frame.png"};
*moon = NULL moon_frame = elm_image add(bg);

elm_image file set(moon frame, moon frame path, NULL);

evas_object_move(moon_frame, 188-102/2, 188+21);
evas object resize(moon frame 182, 102);
evas_object_show(moon_frame);

Removed /* Moon */
char moon path[1024];

snprintf(moon path, sizeof(moon path), "%s%s%s", resource path, "images/", "moon phase.png");

evas_object | qu‘;'ad'_-im-iil:l-::fﬁﬂ 102/2, 180+21);

evas_object_res{gRTIUSHOUIL g2, 182);
moon evas_object_ ﬁhmk_ﬁ i:?m?gﬁ?q‘

Evas Object *moon frame = NULL;
char moon frame path[1824];

snprintf(moon frame path, sizeof(moon frame path), "%s%s%s", resource path, "images/", "moon phase frame.png");

moon frame = elm_image add(bg);
ad'>m00n elm_image file set({moon frame, moon frame path, NULL);

evas object move(moon frame, 186-102/2, 1806+21);
evas object resize(moon frame, 102, 102);
evas_object show(moon frame);
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Stage 4: Add operation to the watch Goal

Compare with regional variable code

/* Clock hands */
Evas Object *center = NULL;

hour hand iS already char center path[1824];
B . snprintf({center path, sizeof(center path), "%s%s%s", resource path, "images/", "center.png");
declared in structure
center = elm_image add(bg);

’ad’ elm_image file set({center, center path, NULL);

evas object move(center, 180-14/2, 180-14/2);
evas_object_resize(center, 14, 14);
evas object show(center);

-1 char hour hand pathl[1824];

CN

EvaS_ObeJeCt 1"/ snprintf(hour_hand path, sizeof(hour_hand path), "%s%s%s", resource_path, "images/", "hour hand.png");
*hour_hand = NULL | thour_hand = elm inage_add(h

.

Removed /* Clock hands */
Evas Object *center = NULL;

char center path[1024];
snprintf(center path, sizeof(center path), "%s%s%s", resource path, "images/", "center.png");

center = elm_image add(bg);
elm image file set(center, center path, NULL};

evas object move(center, 188-14/2, 180-14/2);
hour hand evas object resize(center, 14, 14);

- evas object show(center);

char hour hand path[1024];

snprintf(hour hand path, sizeof(hour hand path), "%s%s%s", resource path, "images/", "hour hand.png");

{ad->hour_hand + e

tad->hour_hand_ }m._mss__ﬂlﬂ.{bg},;
ad_>hour hand elm_image file se®i(ad->hour hand, hour_hand path, NULL);

4, 18, 88);
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Goal

Stage 4. Add operation to the watch

Compare with regional variable code

JEvas Object *min hand = NULJ ;

Min_hand & /ERAFWIn hand pATHTTO2AT: -
seC hand are already ," snprintf(min_hand_path, sizeof(min_hand_path), "%s%s%s", resource_path, "images/", "minute_hand.png");
4
- 4
4

declared in structure,/' AN - EmEyeE ~filw Tset ML - AANd, | min_hand path, NULL);

min hand = elm_ image ar.lr.ll[bg_!_;

’ad’ K evas_object_movelmin_band,L '180-12/2, 188-132+20);
K evas_nbje:t_reaiz_ﬂ“@h ng,swi_,_l 12, 132);
:’I evaﬁ_nhje:t_ﬁhwﬁ_m_l_rl__g_n___;
7 e e
. / 'Evas Object #*sec hand = NULL;
Evas_Obeject ¢ /‘EFEF"'g're‘-]:':ﬁéﬁ'd’:ﬁéﬁTIG!?lT;'"L

4
*min hand = NULL /" snprintf(sec_hand_path, sizeof(sec_hand_path), "%s%s%s", resource_path, "images/", "second hand.png"});
— 4
4
4

Eva S_O be_j ect v elH - imate ~Filesat{sec hand,| sec_hand_path, NULL);

*sec_hand = NULL evas_object_move (SaC_hand, 1180-15/2, 188-87+15);

evas object resiz 4 15, 87);
¥
'

Removed char min hand path[1024];

snprintf(min hand path, sizeof(min hand path), "%s%s%s", resource path, "images/", "minute hand.png");

ad-»>min hand = elm_image add(bq);
elm image file set(ad-=»min hand, min hand path, NULL);

min_hand, |
evas object move(ad->min hand, 186-12/2, 180-132+20);
evas object resize(ad->min hand, 12, 132});

SeC_ha nd evas _object show(ad->min hand};

char sec hand path[1624];

snprintf(sec hand path, sizeof(sec hand path), "%s%s%s", resource path, "images/", "second hand.png");

AR A R ! .
tad->sec hand =lelm image add(bg):
ad ->m | n_ha nd, E'lm_image_file_seﬂj}:j_—g-f_e_c.j_agj_,_}sec_hand_path , NuLL);|
evas_object movel{ad->sec_hand,_480-15/2, 180-87+15);
ad -> SeC_hand evas object resizel3fd-ssec hand.! 15, 87);
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Stage 4: Add operation to the watch Goal

Now, make ‘set_the_time’ function with Structure ‘ad’

Make ‘set_the_time’ function E;_:_j_;;;_:_i_,;{_E,_p_p_d_a_t_a___s__*_a_d_}__j
over the ‘app_create’ function :

static bool
app_create(int width, int height, void *data)

/* Hook to take necessary actions before main event loop starts
Initialize UI resources and application's data
If this function returns true, the main loop of application starts
If this function returns false, the application is terminated */
appdata s *ad = data;

create base gui{ad, width, height);

return true;

Call ‘set_the time’ function, after )
‘create_base_gui’ function

\ 4

Pass the ‘ad’ as a
parameter
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Stage 4: Add operation to the watch Goal

To move the clock according to the current time,
you should get the current time
Tizen provides APIs to get current time easily

- static void

watch time h watch time = NULL; set_the_time(appdata s *ad)

This is pre-made handler for store of '.*:EEE*1_E&T?-E_EEEE*J_EE"_'E_:_EHEE__:
several kinds of time informaton | T Tl

. lwat:h time_get_current_time(&watch_ tlme}'
Ex) hour, minute, second, day and 24hour

e e e Al

watch_time_get_hour24(watch_time, &hourz4);
watch_time get hour(watch time, &hnur}
watch_time get minute(watch time, &mlnute}
watch_time get_second(watch_time, &second);
watch_time get day of week({watch time, &day}

watch_time get current time(&watch time); }

This function get current time information

and save it to the watch_time handler
7 Get current hour type of 24hour Ex) 23

»»»»»» 7 Get current hour type of 12hour Ex) 11

-
,,,,,
s -
7 e
’ R

watch _time get hour24(watch time, &hour2d);
watch time get hour(watch time, &hnur}
watch time get minute(watch time, .Ednlnute}

watch_time get second(watch time, &second); .
watch time get day of week({watch time, &day} —————————— > Get current hour type of 24hour

Ex) 1->sun, 2->mon, 3->tue.......

/’
”
’/
< -
-
-
-
-
[ -~

-
-
-
-
-
-
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Stage 4. Add operation to the watch

First, we change the day according to current time
Use variable ‘day’ that has day information of the current

Goal

Make ‘update_the_day’ function

=
, . , . mmmmmme—e——a >»'updat¢ the day(appdata s *ad,
over the ‘set _the time’ function

char *resource path = NULL;
char day path[1624];

resource_path = app_get_resource_path();
"%5%5%0%s ",

> snprintf(day path, sizeof(day path),

-
L.~

A

-
-
P
-
-
-
-
P
-
-
-
-
-
-
-
-
.,
-
P

} Pid

R4

elm_image file set(ad-»week day, day path, NULL);

, =i
"images/" i day) '

resource path, |

".png");

Parameter ‘'day’ determine
what image will be used for the ‘ad->day’ "

Set that image file to the ‘ad->day’

static void
set the time(appdata s *ad)
1

watch time h watch time = NULL;

int day, hour, minute, second, hour24;
watch time get current time(&watch time);
watch time get hour24(watch time, &hour24);

watch_time get hour(watch time, &huur}
watch time get minute(watch tlme &mlnute}

Day is changed !!

watch time get second(watch time, &second);
watch_time get day of week(watch time, &day}
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Stage 4: Add operation to the watch Goal

Second, we move the moon according to current time
Tizen provide APIs for easy transformation of the object
Among them, Let’s study ‘evas_map_new’ API

(static void

Make ‘move_the_MOON' MUNCHON e e he o 350505 a1 B G
over the ‘set _the time’ function
¥ Evas Map *m = NULL;
Create four points ~=---=---comeeeee
Vo -->1il = evas map new(d); |
is fi : - 1 , , ____l-->ievas map util points populate Trom object(m, ad->moon): |
This fill out four point with four cooridinates of ‘ad->moon’ - i :E!.'Hs:maE:utltgutatﬂ%fdégréﬁhSE_.ErI_,{Z%]EEHf];]E}Z,{ZLL
| e [6iaS, oBject nap. Set(aq-SHoOn, M: Coros |
Rotate four point of ‘m’ by degree, and center of the ‘'m’ is |7 {evas_object map_enable set(ad->ngerr, EINA TRUE); !
3 center axis T } evas map free(n);
1 ¢ ““ 0 T ,/"”’
This means that move ‘ad->moon’ to rotated position of 'm’
‘1’ | -stati; void { ,d// 0
. set_the time(sppdata s *a
Destroy the ‘'m’ after rotation {

d

/«/ int day, hour, minute, second, hour24;
watch time get current_time(&watch time);

watch_time get_hour24(watch_time, &hour24);
watch_time get_hour(watch_time, &hour);
watch_time get_minute(watch_time, &minute);
watch_time get_second(watch_time, &second);
watch_time get day of week(watch time, &day);

update_the day(ad, day); 24*15 = 360

} b o o o e e e e i e e e

Moon image is
rotated!!
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Stage 4: Add operation to the watch Goal

Third, we move the hour_hand according to current time
Use ‘evas_map_new’ API to rotate the hour_hand
Important thing is the ‘degree’

Make ‘move_the _hand’ function

, . , e b e tatic ¥eid-——m-mmmmmmmmmmmm ey
over the ‘set_the_time’ function T > [ move_the_hand{Ev2: 0bject “hand, int degree) |
Evas Map *m = MNULL; ;"\

m = evas_map_new(4);

. . til point late f ject{m,-hand);
Make just one function for all clock hands g::gzg::::th:l;g;gtgﬂl;?'l’gegrg% fon-ohi 355}'51'?5"
Pass each hand as a parameter

evas_object_map set( ha,nd . yl.}»;.}"
evas_obj e:t_map_enablq:sﬁ {hand, EIMA TRUE);
evas_map_free(m),--" 1

~
~
~
~
~,
~
~
~
~
~,
~,
~
~
~
~
\\
~

I

I
I
1

hour_hand is
rotated!!




Stage 4. Add operation to the watch

Fourth, we move the min_hand according to current time

Use ‘evas_map_new’ API to rotate the min_hand

Goal

. . 4 b
Important thing Is the degree
__________ ~statie-vwoid oo,
"""" > || move_the_hand(Evas Object *hand, int degree) j
Evas Map *m = MNULL; ;"\
]

Call ‘move_the_hand’ function you've made before

Pass ‘ad->min_hand’ as a parameter_

min_hand is
rotated!!

m = evas_map_new(4);
evas_map_util rotate(m degree_}i_Sﬁﬁﬁ, 360/2);

I
evas_map_util_points_papulate from objectim,-hand);
evas_object_map set( ha,nd . M
evas_obj e:t_map_enablq:sﬁ {hand, EIMA TRUE);

evas_map_free(m),--" 1
-

60*6 = 360

I
1
1
1
T
1
I
)
I
]
I
I
[}
I
1
[}
I
)
1
I
I
1
I
I
I
1
I




Goal

Stage 4. Add operation to the watch
Fifth, we move the sec_hand according to current time
Use ‘evas_map_new’ API to rotate the sec_hand

Important thing is the ‘degree’

~static-void
! move_the_hand(Evas Object *hand, int degree) E

-
~_—

Evas Map *m = MNULL;
I
evas_map_util_points_papulate from objectim,-hand);

Call ‘move_the_hand’ function you've made before
m = evas_map_new(4);
s 2250, 225/ e]

evas_map_util_rotate(m/ degree,i368/2, 360/2);
evas_obj e:t_map_set{hapd, ik
evas_obj e:t_map_enablq:sﬁ {hand, EIMA TRUE);

evas_map_free(m),--" 1
-

Pass ‘ad->sec_hand’ as a parameter _

60*6 = 360

I
1
1
1
T
1
I
)
I
]
I
I
[}
I
1
[}
I
)
1
I
I
1
I
I
I
1
I

L .

sec_hand is

rotated!!




Stage 4: Add operation to the watch Goal

We make our Watch display the accurate time according to current time
But, there is one more thing we have to do
Let’s look into the position of our function ‘create_base_gui’ & ‘set_the_time’

static bool
app_create(int width, int height, wveid *data)

/* Hook to take necessary actions before main event loop starts

Our code for Watch is here
In ’app_create’ funCtion %giiﬁili$Eng%igﬁS?‘Eiﬁf‘ﬁsag?‘u?p}cﬁ;agggI%ng;tgf application starts

If this function returns false, the application is terminated */
appdata s *ad = data;

[create base qui(ad, width, height), |
[set the tinetad); ]
return true;
And then, :
When this ‘app_create’ function
will be called ? .
This is very important To answer this,
l to update our Watch L et’s understand lifecycle Of

Tizen Native Application
How often this ‘app_create’ function

will be called? ‘
B



Stage 4: Add operation to the watch Goal

In normal Applications of Tizen, there are Five Lifecycle Callback function

'app_create' will be called jUSt one time - > E_?PP create(void *data)

from |aunch to terminate /* Hook to take necessary actions before main event loop starts

Initialize UI resources and application's data
If this function returns true, the main loop of application starts
If this function returns false, the application is terminated */

} return 1;
app_control’ will be called if application R
is alrea dy launched when the another L‘{'.EE—_"'_E“_"'_r_‘l]'_'[_E'_p_p_—_{_ﬂ_”_t_r_ﬂ_l_—_h__E_F}_F}_—_E_"_”_t_r_“_l_*__‘[E{d___d_a_t_a_]'_ _____________________ i

. . /* Handle the launch request. */

application request to launch }

istatic void o ooTTmTTmmmmmmmmmTTTTTTT

> L?’J’ vause(void *data) e |

:app_pause: Wi" be Ca"ed if WindOW ________ ) /* Take necessary actions when application becomes invisible. */

of the application is covered or hidden istatic void
7 :?PP__E-‘E_"I"F_{_VP}?__*EEIE_]' __________________________________________________

- /* Take necessary actions when application becomes wvisible. */

}
‘app_pause’ will be called if window
of the application is show 7

/ /* Release all resources. */

/ ¥

‘app_pause’ will be called when terminate”

e Especially, some application like Watch
the application

has more lifecycle callback functions
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Stage 4: Add operation to the watch Goal

In normal Applications of Tizen, there are Five Lifecycle Callback function

1 . L T 2 istatic void i
app_time_tick > !.?Jﬂ'j_til!'&_ti&t{.\iit_ﬂl.t_i_"l%.fl_‘-L'E_t_'i_fl.t_i_"lﬁlg_!cli*i_”‘_d_&tﬁ_]'. _____________________ i
Wi" be Ca"ed every Seconds /* Called at each second while your app is visible. Update watch UI. */
}

) C s mmmmemmmmmmmmemTTT {
'app amb|ent thk’ /* Called at each minute while the device is in ambient mode. Update watch UI. */

~ - 1

Wi" be Ca"ed every miutes & i e T I e

R iapp ambient changed(bool ambient mode, wveid *data) i

when watch become ambient or not .- 7 [l AR LN, LR ereesassasasasans '

/* Update your watch UI to conform to the ambient mode */

1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

‘app_pause’
will be called when
watch become ambient or not

Using these Lifecycle Callback functions,
we can update our watch every seconds

¥
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Stage 4: Add operation to the watch Goal

We’'ll update our Watch every seconds
It's very easy to update Watch if you understand about Lifecycle

ctatic void

Remove given code as default app_time_tick(watch time h watch time, void *data)
{
v~ - - - -
’ . . L Called at_each second while your app is visible. Update watch UI._*/
(we don’t need to use this) N Tle-fappdata s tad = data; |
N ) tupdate watchlad, watch time, 0); _______________ |
\

\ | static void
\ app_ambient_tick(watch_time h watch_time, veid *data)
\

s, L _Called at_each minute while the device is_io_ambient mode. Update watch UL, */
Yappdata_s *ad = data; i
update watch(ad, watch time, 1);

]
o e e L e R e R L R R R R R RO~ 1

Call ‘set_the time’ function

ctatic void

In lapp_time_tiCk' funCtion \\ i{lpp_amb:i.ent_:hanged{hnnl ambient mode, void *data)
\\\ /* Update your watch UI to conform to the ambient mode */
\\\\
\\
\\\
\\
. . | static void
Ca" the functlon you Want to \\f[lpp_t:ime_tick{watch_time_h watch time, veoid *data)
. . . /* Called at each second while your app is visible. Update watch UI. */
be called every minutes R i S
N | set_the time(ad); i
\\ ], B o o e s s s s e e

. static void
] app_ambient tick(watch time h watch time, wvoid *data)
N

Ca" the fu nCtion you Want to ? /* Called at each minute while the device 1is in ambient mode. Update watch UI. */
be called when application N fstatic void | |

. app_ambient changed(bool ambient mode, wvoid *data)
become ambient Or nOt \4\1 /* Update your watch UI to conform to the ambient mode */
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Goal

Stage 4. Add operation to the watch

In addition, you can change the Icon for your Watch

% Project Expl > = H & Tizen Manifest Editor > | [c] watch.c - O
Overview Features Frivileges Localization Advanced Source
=T :
4 S Watch - wearable-2.3.1 @  Overview
> # Binaries _
1 Includes General Information
; ) This section describes general information about this project
[+ | & | INC
res
[» shared Application ID org.example.watch
[ SIC
b Ei' D-I':"tlll..lg Package org.example.watch =
Ef lib Version 1.00
= SA_Report
k] tizen-manifest xml Api Version 231 -
. Label watch
Double click on
Exec watch
‘tizen-manifest.xml’ . i
l cource  Mwatchona T Browse
Launcher Icon A .
You can find Overview of e ) | I If you.li:};anghe thls,d
. e el T con will be change
the Watch Project on the
Author -

right
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Goal

Stage 4. Add operation to the watch

In addition, you can change the Icon for your Watch

T cese con el

Choose Icon Type

New Icon PR o Choosl

Choose a icon resource (shared¥res)
Select the type of icon to create:
watch.png e
Browse... |
(® Main menu
() Account

l

Select Image
you want

() Account small

() Etc

= Back Mext = Finish Cancel

Delete icon
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Stage 4. Add operation to the watch

In addition, you can change the Icon for your Watch

New Icon

l

Browse...

l

Select Image
you want

e o

Configure Icon
€3 Choose an icon file

Image file |

ey

[ | Apply a circular shape

----------------------

< Back | Mext = Finish

Cancel

o o

Configure Icon

Select icon image

Image file Preview(117=117)
Density
[ | Apply a circular shape XA -
g Ty b
Apply a shadow effect : ( ' _
N IV
= Back Mext = Finish Cancel

Goal

1 feon Crosser

Choose a icon rescurce (shared®res)

bgpng |
watch.png

Mew Icon...

Delete icon

You can find the image
you selected on the list

l

OK
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Stage 4: Add operation to the watch Goal

In addition, you can change the Icon for your Watch

& *Tizen Manifest Editor < = O . .
. o Also, in the settings menu
Overview Features Frivileges Localization Advanced Source

I » Overview } yOu can find Changed Icon

General Information
This section describes general information about this project

Application ID org.example watch

Package org.example watch =
Version 100

Api Version 231 v

Label watch

Exec watch m
Icon

Source i___'_b_g.gr_wg _________ Browse...

Launcher Icon

Icon is changed !!

e
: — .
o ———— -
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Stage 4: Add operation to the watch Goal

Finally, remove the unused code

Tizen SDK show the warning in the source code like below

T Mative - Watch/src/watch.c - Tiz

Mavigate Search Project Run Window Tools Help

Track the warning BB B O S © [raoer i QE e -

‘ Quick Access

File Edit Source Refactor

symbol and check B o

] Tizen Manifest Editor [c] watch.c

the reason

i [y Includes
B inc
res

e
b [c] watch.c
rETEmg T
= lib
= SA_Report
] tizen-manifestxml

In this case,
there’s unused code !

Remove &
Run the Watch project !

Evas_0Object =label;
} appdata_s;

fdefine TEXT_BUF_SIZE 236

- static void
update_watch(appdata_s =ad, watch_time_h watch_time, int ambient)
{
char watch_text[TEXT_BUF_SIZE];
int hourz24, minute, second;

if (watch_time == NULL)
return;

watch_time_get_hourz4(watch_time, Zhourz4);
watch_time_get_minute(watch_time, &minute);
watch_time_get_second(watch_time, &second);
if (!ambient) {
snprintf{watch_text, TEXT_BUF_SIZE, "<align=center>Hello Watch<br/>%02d:%02d:%02d</align>",
hour24, minute, second);
T else {

snprintf(watch_text, TEXT_BUF_SIZE, "<align=centersHello Watch<br/>%=02d:%02d</align>",
hourz4, minute);

¥

elm_object_text_set(ad->1label, watch_text);

- static void
.
4

[H eroblems Console

BEIE|IS B9~

watch [Tizen Native Application] C:#Userswdh0922 leewworkspace_newwWatchwDebug®watch (10/6/16 6:12 PM)

Launching the Tizen application... -
# If you want to see the detailed information, il
# please set the logging level to DEBUG in Preferences and check the log file in '[:\tizen—sdk—data—studio\ide\lugsfide—zmE‘IBIH

[Deploying the package...]
ROS: On
pkgftype [rpm] pkaoid [org.example.watch] name [watch] version [1.0.08]

' I | 3

Writable SmartInsert  20:1 =] Tizen Studio update available




Stage 4: Add operation to the watch Goal

Now, you get the Watch Face with Tizen
You can customize more, change image, display battery information and so on

If you want to be more familiar
with Tizen, visit here

¥

https://developer.tizen.org/
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Implementation of Widget Application




Overview — Widget Application Overview

There are two types of Native Application
One is Ul Application you already experienced
The another is Widget Application you will experience from now

Widget Applications T,Efi!lt.iiii‘ »
Can be found at the e Nl
Homescreen *--

Same widgets can be found
To show different information

Widget Application

can be connected with 11:27
e AM

I Applicati
Ul Application Sat 20 Feb
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Implementation Plan

We will proceed the implementation of widget app in 2 stages.

Stage |. Stage 2.
Understanding of How to develop
Widget Application Widget Application

/ Widget Application \

widget core /
widget_provider_app

Add alarm

com-core

libwidget_service

o 9%

104



Stage 1: Understanding of Widget Application =oa!

The crucial difference between Ul App and Widget App is Life Cycle
Widget Application has one more step of life cycle for Instance

- int main(int argc, char *argv[])

{ There are only two
widget app lifecycle callback s ops = {6, }; .
intret; Life Cycle Callbacks
Eups.create = widget app create; ?

ret = widget app main(argc, argv, &ops, NULL);
if (ret !'= WIDGET ERROR NONE) {
dlog_print(DLOG ERROR, LOG TAG, "widget app main() is failed. err = %d", ret);

So, Application state

D L T T e

}
return ret; is more simple than
} [ ) [ )
UI Application
Ready — widget_app_create_cb() —» Running — widget_app_terminate_ch) —rTerminated:Z

S
-
-~

But, there are one more step of life cycle,
Let's go to ‘widget_app_create’

I\ 105



Stage 1:

Understanding of Widget Application

Goal

Widget Application can be made multiple same widget instances
Because of this, Widget Application should have Life Cycle for Instance

static widget class H widget_app_create(void *user data) i~\
{ e TN
app event handler h handlers[5] = {NULL, }; Y
widget_app_add_event_handler (&handlers[APP EVENT LANGUAGE CHANGED], .
APP EVENT LANGUAGE CHANGED, widget app lang changed, user data) ;>
widget app . add event handler{&handlers[AFF EVENT REGION FORMAT CHANGED] ,
APP EVENT REGION FORMAT CHANGED, widget app region changed,
user data}
"""""""""""""""""""""""""""""" 1 _
,'.urldget mtm-}xfm}e-cﬂ{ﬁach-?-nps-":{ i _______________________
i ! .create = widget instance create, i
! TTdestToy '='1Ti'1'::1'g'éf'1?1'5'f§ﬁ(':'&“d’€§ffﬁ?" ! -
i .pause = w1dget instance pause, o g
i .resume = w1dget instance resume, i ,,,,,,,
: .update = widget instance ' update, P T
i .resize = widget instance resize, i
1 1
s '_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'| e ':,'—""" """"
returll widget_app_class create{qﬁé’ user data)
} -----------------------------

h 3
\\
\\
~

-
-
-
R

Widget Instance’s
Life Cycle Callbacks & state

.

UI Application create Ul
component in ‘app_create’

0
!
Widget Application just

create Class for widget
Instance in ‘app_create’

UI for each Widget
Instance be create in
‘widget_instance_create’
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Goal

Stage 1: Understanding of Widget Application

Widget Instance state is more similar with Ul Application state
There are Five states and Six Life Cycle Callbacks

Life Cycle

. Ready — widget_instance_create_cb() —» Created Destroyed
of Widget Instance
Wi d g e t i ns ta nce crea te' widget_instance_resume_cb() widget_instance_destroy_cb()

Called after the widget instance is created

widget_instance_update_cb() — — widget_instance_pause_cb() —»
“> Running Paused
<« widget_instance_resume_cb() —
—~ idget_ & _cb()

widget_instance_resize_cb() J \
widget_instance_update_cb()

widget_instance_destroy:
Called before the widget instance is destroyed

widget_instance_resize:

widget_instance_pause: Called before widget size is changed
Called when widget invisible

widget_instance_update:

widget_instance_resume: Called when an event for updating widget is received
Called when widget is visible
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Stage 1: Understanding of Widget Application soal

Multiple creating of Instance progress is like below
After Widget Application initialization at the beginning,
launch request goes to ‘widget_instance_create’ directly like below

‘| The first instance launch

‘ Launch Widget ]
| After the first instance launch .
——————————— > One process(Main Loop),
Application Framework Widget Application | ___---77 7 7
——————————— 7 1
,,,,,,,,,,,, /7 Multiple Instances
widget_app_main() — =y PPt /7
—————————— l/
* ————————— ‘4""’ /l'
initialize the application o= o = == widget_app_creaté _cb() /
S == L X /
l-.-.-.-.-.-.-.-.'-t-.-.-.-.-.-.'-'-?’——— e —— ,/
. 1 1 /
! Main Loop ' ! Widget Instance 1 I /
erssrrrsrrrrsrsrssss ) e —————— A 2
» initialize the instance :—- -------- =  widget_instance_create_ch() //
\, /
. /
resume the instance :—- ———————— #+ widget_instance_resume_cb() r'-'-'"-'-'-'-"'-'-'f,
B s — _ i Widget !
- . . i Instance 2 |
pause the instance SR = e e =+ widget_instance_pause_ch() L,,,,,,,__,,' _
r - > Because of One Process,
destroy the instance I—- ———————— +| widget instance_destroy cb) | 1-m-==""""" . . o o o
| 4. —— if Widget Application is
I terminated,
i terminate the application | = =————-— > widget_app_terminate_ch()
. I Every Instances are
Widget Finished terminated
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Goal

Stage 2. Development of Widget

Let’'s make a Alarm Widget Application
Follow up, and make your own Alarm Widget

Add alarm /% Tizen will provide wonderful
' experience on your development
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Goal

Stage 3: Development of Widget

To start Development,
Create New [Tizen Native Project] !
Tizen Studio provide some Templates for the easy start

File Edit Mavigate Search Project Run  Window Tizen Tool Help

Mew Alt+Shift=N » Tizen Project

Open File... Other... Ctrl+M
Close Ctrl+W |'

" lnce All trl - Chifts W
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Stage 3: Development of Widget Goal

Choose the Template most similar with what you want to develop
In this case, we’ll choose Widget

Application Type Project Properties

Select the type of project

Template




Stage 3: Development of Widget

Choose the Template most similar with what you want to develop
In this case, we’ll choose Widget

L4 Mew Tizen Project

~ Wearable v2.3.1 > e Application Type

Select the application type.

Template Project Properties

L4 Mew Tizen Project

~ Wearable v2.3.1

Select the application template.

Goal

Project Properties

Mative Application

Show more

Web Application

Ccss HTML s

CS53 HTMLS JavaScript

Show more

=1

2
c{'O

Shared Library

[ U
\ Bilder /
., ey

o

UL Builder - Single
View (Circle)

Static Library

]

ul
Bilder

UI Builder - Widget

Widget

[ w ]

UL Builder - Single
View

]

ul
Bilder

UI Builder - Widget
(Circle)

Widget

Required platform
wearable 2.3.1
Sample version
10

Size

65.10 KB

This is the empty template project

for doealoanina Widant & nnlicatinn

Finish

MNext >

Finish Cancel
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Stage 3: Development of Widget Goal

Choose the Template most similar with what you want to develop
In this case, we’ll choose Widget

& [EEFERE)

~ Wearable v2.3.1 \ +~ Mative \} o Project Properties

@ Define the project properties.

Project name Widget

The name of the project to create.

Package ID org.example.widget

Package ID' must have a unigue value.

° More properties

Finish




Goal

Stage 4: Development of Widget

At first, analyze the Alarm Widget
In this class, we just create Main View for state of no alarm like below

Run & check Template Main View consists of
Three Parts

___, Button part for click
' event with image

/'

A s

s —
= ’ r
£
-

Text part for detail
explanation text

Add alarm

So, we need two text objects and one
button object

-



Stage 4: Development of Widget Goal

Check source files
Create ‘images’ folder under ‘res’ folder

0o Native - Widget/tizen-n

File Edit Mavigate Search Project Run Window Tools Help

B-E|E ®-0©- % @ [wioos offing TEQE kee-D-
Quick Access

This folder is for images

E‘Fro‘;e‘cfﬁﬂ.f: e ‘ = B | E) Tizen Manifest Editor ¢ ‘

'@-%. ~ Overview Features Privileges Localization Advanced Source e °
<9 it v | that we will use tor button object
& [# Includes New ' File
b [ inc Build Project Folder
res
N shared Clean Project Ctrl+Alt+F10 EDC File
b <re Build Signed Package Header File
= lib Build Configurations 3 Source File
L tizen-manife
Export to CLI Project Source Folder
Index » Tizen Project . —
— [y Project Expl.. X m
Run As » Other... Ctrl+N
Debug As y ETEY

Profile As ¥ {32[} -
Check API and Privilege Viclations With Build . .
4 5 Widget - wearable-2.3.1

Check Petential Bugs with Build

Run C/C++ Code Analysis s In[IUdEE- Pa Ste
Source > B ir'IL'

Move...

Rename... F2 7 F ] [es \\ . — E
Localization // |Ef irnagE| \\ &' Project El{p| *,
Team 3 PRe e — N
AY

Configure » ,,,‘, [» shared \\ {}2{} -
Properties Alt+Enter  jrkspacen 3t (20:’5:"15 B sre AN . - .

p lib | 4 S widget - wearable-2.3.1

# If you want to see the detailed information, Ef I \\ 1

# nlease set the loanina Tewvel tn NFRIG in Preferences and cher he 1an file in . .

i k] tizen-manifestxml b [m Includes

o [+ inc
Xl 4 res
[ image|
7/ [ shared
[ SIC
alarm_no_alarm_ masking_bg.png = lib
ilcon.png k] tizen-manifest.xml




Stage 4: Development of Widget Goal

It Is recommend do not changed the Window and Conformant

static int
On the top of 'Widget.c’ file' widget_instance_create(widget context h context, bundle *content, 1n1: w ;.n'l: h,; \mld *user data)
e NG N
'Widget.h' file is included widget instance data s *wid = (widget instance data s*) mallnc{sqzenf{w%dget instance data s));
int ret; \ i
This library provide many '-, 5
if (content !'= NULL) { ! !
useful APIs /* Recover the previous status with the bundle object. */ ': i
: L
.. . pAA MO Aok cesecrsseseesssersssssessscsssesessscsssesass . b
This window is dependent on __yiret = widget_app_get_elm_win(context, &wid->win); i i i
_______ (et = 1= WIDGET ERROR MONEY~{~=====""================ L
- dlog_print(DLOG ERROR, LOG TAG, "failed to get window. err = %d", ret);
the Homescreen - 4", ré
return WIDGET ERROR FAULT; ! !
} i i
levas_object_resize(wid->win, w, h); L b
L e ———————————— i \ss | H
/* Conformant */ N v
wid-=conform = elm_conformant_ add(wid->win); \ '|| 5
evas object size hint weight set(wid-=conform, EVAS I-II~HT EXPAND, EVAS HINT EXPAND);
elm win resize object add(wid->win, wid->conform); \ l'. i
Evas_nh]ect_shnw{wm =conform) ; \\ ] E
1 ' tc alcea fAar toavt  —-cmmmmeeeeod -3  pmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm——————————— , . Lo
label’ is also for text — i b
.w1d >label = elm label add(wid->conform); | N :\‘{V‘i'
'evas _object resize(wid-=label, w, h / 3); i
i .evas _object move(wid-=label, w / 4, h / 3); ' .
So, we need two objects  voeohdect noatuid Sabel}: | These values are decided
for Button and one more text L elm object text set(wid->label, “Hello widget"); | by ‘tizen-manifest.xml’
/* Show window after base gui is set up */ . . . _
. evas_object_show(wid->win); <support-size preview="preview.png">2x2</support-size>
This allow user to get data - e :
. ey . i widget app context set tag(context, wid); !
structure ‘wid’ at any functions| ‘“revurn=wroceTERRUR-NONES===="=============== .
° 1 /4 }
with ‘context
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Stage 4: Development of Widget Goal

Change some options of ‘label’ for Title
Add another ‘label’ for Detail Text

/% Labely, e
wid->1label = elm label add(wid->conform);

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

EUHS_ﬂhjEtt_rESiIEI:wid-:-lahel,i 300, gmi;- ------------- e

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

euaa_nhject_mnueiwid-:-lahel,i 80, 50) ;i

elm object text set twid-;-lahel,:_L'in_l_g[p__mj_ig_qgr_"_'g : ' N
/* Detail Text */ L L
Evas_Object *detail text = NULL; e

detail text = elm label add(wid->conform); ’__;/4: """

evas object show(detail text);

-
-
_—__—
-
-
e =

size, align etc

elm object text set(detail text, "<font size=35>Add alarme</font sizes")

e o o o o e e e e e e e e e e e o = -.r:z::—::::_g

17



Stage 4: Development of Widget Goal

Add button for ‘click event’
When the button is clicked, we should do something a3 133) _

) ° /

Button's default style is rectangle and blue
--» |static void _add_alarm cb(void *data, Evas Object *obj, void *event_info) /’,

{

dlog_print(DLOG INFO, LOG TAG, "Add alarm is clicked"); /

}

/* Add Alarm Button #*/ ,/' ,,,,,,, X\

Evas Object *button = NULL; ) i (180, 180)

Y > Because, size of image for
[essssssssssssssssssssssscssesssssesssrssssssessersessrins - | button is 98x98

-~
-~
-~
-~
-~
-~
-~
-~
-~
il
B ~
-~
-~
-~
-~
-~

i[>
- .euas _object_smart_callback_add(button, "clicked", add alarm cb, NULL); i Starting Coordinate iS |eft tOp

To set to center, move to — (button size/2)
from center

will be operated when button is clicked



Stage 4. Development of Widget

Add Image object to set button image
Get Image path as same way that you already did before

/* Image for Button */
Evas Object *img = NULL; . , ,
char *resource path = NULL; Indicate ‘res’ folder
char image path[1024]; A
I

snprlntfglmage path, '51zenf{1mage path), "%s%s", resource path, "images/alarm no alarm icon.png");
==l

e ———
'~
-~
-~
-~
-~
-~
-~
-~
-~
-~
-~
-~
~
~

Indicate
[res/|mages/alarm no_alarm_icon.png] file

L.
-
-
-
-
~--~--
-~
-
—~—
-

r--------------------------------—————————-: ==> ° . . °
ielm object content set(button, img);! Set image file to Image ObjeCt

This function set image object to the button

/
’

But, is looks strange
Because default style of the button is blue
and Image file we used is transparent

Goal

How can resolve this problem?




Stage 4: Development of Widget Goal

Add button style
Check whether click event is working properly or not

Add ‘transparent’ style How to check ‘click event’ ?

to make button transparent -------- i static void add alarm_cb(void *data, Evas Object *obj, void *event info)
! i peeeeeenese / . . .

button = elm button add(wid->conform); i } dlog_ Prlniﬂ%f?ijﬁfidlﬂﬁ—Tﬂﬁ' Add atarm 1s clicked");

ie'l.m_nh]ect_style_set{buttan "transparent” }--< - #ifdef LOG TAG DLOG_DEBUG :D

#undef LDG TAG

DLOG_WARN : W

] DLOG_ERROR : E
1
1
1 l. L] I [ ]
i In ‘inc/widget.h’ file,
1\
11\ ° °
i+ this log tag is declared
oA
1 1
N
hs Y] Tasks & EL Loguiz = g
1 1
1 \ s p————
1 1 5 =1 H = =
1 CEED NEgEmEea = S -
I ----
Emulatur}zﬁlﬂ“l (alarm)
I ‘
Time i “‘ Level Pid Tid Tag EHEEEEI;E' E
gz2-22 %@:28:‘\32.36@ Info gga3 9893 widget I"Add alarm is clicked i
1
y 8z2-22 %@:23:\39.48@ Info 9893 9893 widget i Add alarm is clicked i
.‘ i \
Add alarm 02-22 #B:EE:S‘BAQB Info 9893 9893 widget E Add alarm is clicked i
X 1
82-22 #@:29:@?.69@ Info 9893 9893 widget i Add alarm is clicked i
1
82-22 iB:EG:B;‘\‘.?SB Info 9893 9893 widget E Add alarm 1is clicked |}
1 1
82-22 2@:29:@3‘\.?1@ Info 9893 9893 widget E Add alarm is clicked ;|
[ I !
92-22 16:29:195‘52@ Info 9893 9393 widget L Add alarm is clicked ;
v v_ .
Tag * | lwidget
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Stage 4: Development of Widget Goal

Good job !!

We finished to develop Alarm Widget Application

But there is one more thing !!
Widget Application can be connected with Ul Application !!

Next class,
We will connect Alarm Widget
with Alarm Ul Application

Add alarm

Add alarm
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Goal

Stage 5: Connection between Widget & Ul
The most important thing to connect Widget with Ul App is,

how to share the data between Widget and Ul App
The mechanism for sharing the data is like below

1. To add alarm, request launch
the alarm UI Application

g adeaEm ‘.. 4. Widget and UI App monitoring
| \ the change of memory area
and read the change

2 When UI App has some change,

3. When the Widget has some change, ™. | ™. S write the information of change
write the information ]\ to the memory area

to the memory area
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Stage 5: Connection between Widget & Ul ol

For this mechanism, two APIls are required
The One is ‘app_control’ to request launch the Ul Application
Another is ‘preference’ to write to and read the data from memory area

app_control

This API is used when an application launch the another application
It also deliver the data when send request

preference

This API is used when save the data permanently

Data is saved as key-value pair
With this API, it is possible to recognize the change of the data

And One more thing you should do
before use these APIs

‘ 123




Stage 5: Connection between Widget & Ul Goal

To connect and to share the data,

Widget and Ul App must be packaged as one Application

Because, the memory area where the data will be stored by ‘preference’ is located
in one App’s data directory

org.example.alarm

This data area is
allowed to only < bin

-
-
---__--
o

packaged application ~_ = | T e ,

o
-----I

like this i org.example.alarm

So, we should package

Widget and Ul data | org.example.alarm: RW
Application
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Stage 5: Connection between Widget & Ul Goal

Import ‘Alarm’ Ul Application given as a sample to connect with Widget

Application. File > New > Tizen Project.
Sample -> Next Wearable v2.3.1 -> Next Native Application -> Next

£ hew Tizen Project

o Profile & Version

\ﬁ [

Application Type Sample Project Properties ~/ Wearable v2.3.1 > e Application Type Sample Project Properties

Select the application profile and version. Select the application type.

Select the type of project

Mobile Wearable
Template Sample
[
@ Native Application Web Application
—
| [
Mobile v2.4 v Wearable v2.3.1 v
™ €553 HTMLS JavaScript
al r
@ Show more Show more

TV-samsung-public v2.4 (Not Installed) ¥

< Back

Finish Cancel < Back Finish Cancel < Back Finish Cancel

UI -> (Circle) Alarm -> Next Finish
g Projectexpl.. x | = O

~/ Wearable v2.3.1 ~ (Circle) Alarm > o Project Properties

Loq New Tizen Project

+ Wearable v2.3.1

o Sample

Project Properties

Select the application sample. Define the project properties. r {\}:

AppFW rcle) Alarm | = E[::'

Graphics (Circle) Alarm Widget BT T T P P P PP P PP PP PP Y PP T

N: k ;c Ijadd ulg (D6 r | =] -\.blc 5 H

etwor (Circle) Buddy A R TT _2 1
Required platform ] arl VWedrd = .
Wearable 231 R

Watch (Circle) Contacts UL B -y
! Sample version wd 'Et - Wwed ‘blﬂ_z 1
(Circle) Dialer 15 [::' E I ¥ rﬁ = v
(Circle) Email UL Size
(Circle) Music Player 16171 KB
(Circle) Music Player Widget Difficulty Project name | Alarm ‘
(Circle) News Briefing Widgel|=, * The name of the project to create.
(Circle) Notification Viewer U| Package ID | org example alarm ‘
(Circle) Scheduler Widget ] Package ID must have a unique value
(Circle) Settings UL [} 1 Y4

This Alarm sample application demenstrates how user can use alarm
I{ ) .
(Circle) Stopwatch Some menus and ui compenents do not provide real ° More properties
(Circle) System Settings application's functions.
(Circle) Task Manager (Circle) Alarm
L

(Circle) Time Setting U1 t h 1 P t I I I
(Circle) UI Components o n e rOJ ec Xp o re r

(Circle) Voice Memo I
(Circle) World Clock Widget

el Now, let’'s package these
applications 125

< Back Next = Finish Cancel Next = Finish Cancel




Stage 5: Connection between Widget & Ul Goal

Check two projects in the ‘Project Explorer’
The One is "‘Alarm’ as a Ul Application
Another is "Widget’ as a Widget Application

g Project Expl.. > | = O | L) Tizen Manifest Editor & Tizen Manifest Editor
. 1 I o . . e
To Share the data USIng preference , |-= b Overview Features Privileges Localization
i [F5 Alarm - wearg——= "N" R
- M Widget - wear W
package these two application e —
Build Project
Clean Project Ctrl+Alt+F10 [
[ E} Alarm - wearable-231 - T > Build Signed Package i
b E} wldgEt wearable-2 2.1 _E Build Configurations y [0
= WEdlalie-£2. 3. 1| -=----
Export to CLI Project
Index L amp
Run As k
o o Debug As p [EMP
Alarm(right click) . ,
Check AFI and Privilege Violations With Build [
Check Potential Bugs with Build
Run C/C++ Code Analysis
° Source N
Properties Move.. —
Rename... 2 [
Localization
Team 3
Configure P
Properties Alt+Enter  works

LAUTTCITLITYg CLime TLLE dPpPLLidLLUlT. ..
# If you want to see the detailed information,
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Stage 5: Connection between Widget & Ul

Goal

Choose which Application will be packaged

Tizen SDK

l

Package

Check ‘Widget'

l

OK

L4 Properties for Alar

type filter text

4 [Tizen Studict
Liszzzapnnnnd
| ﬁacﬁagel_

Static Analysis
[ Resource
Builders
o C/C++ Build
b C/C++ General

Multi Package

Projects may refer to other projects in the workspace.
Use this page to specify what other projects are referenced by the project.

[y Project Explorer %

~ |  After finished packaging, when you run

=
b [ Alarm - wearable-2.3.1]

the ‘Alarm’, the 'Widget' also be run
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Stage 5: Connection between Widget & Ul Goal

Run ‘Alarm’ Ul Application

fig Project Explorer < — B | E) Tizen Manifest Editor ‘ & Tizen Manifest Editor ‘

= % bt Overview Features Frivileges Localization Advanced Source

i [FS) Alarm - we—"

o 9 Widget rwil W "

. . w [ ] [ ] [ ] [ ]
Build Project Right click Tizen Native
Clean Project Clrl+Alt+F10 > Run AS —_
1 14 ° °

Build Signed Package on ‘Alarm Application

Build Configurations R general information about this proje

Export to CL Project

1
1
1
Index * |org.example.alarm i
1
Run As 3 1 Tizen Mative Application - H
1
Lol g Run Cenfigurations... — i Y f. d h- °
Profile As : i You can Tind this warning
232 v

Check APT and Privilege Viclations With Build
Check Potential Bugs with Build 2131

A on

CUserswdh0922 leefworkspace_newwtAlarmDebug packaging#sharedirespr

Let’S CheCk file eview.png already exists
directory of two ovenrte || | o] [T

Appllcatlons Because after packaging, these two applications will
use same data directory, there should not be same
file name
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Stage 5: Connection between Widget & Ul Goal

Find ‘res’ , ‘shared’ folder
These two folders are the most critical folder

4 S widget [with Alarm] - wearable-2.3.1

4 5 Alarm - wearable-2.3.1 4 F5) Widget [with Alarm] - wearable-2.3.1 joget 1
i #F Binaries » #% Binaries » i Binaries
b [r Includes b ] Includes » [ Includes
»Einc  Same name of the file | . » [E] inc
[ res : . - res
should be changed » [E]res Change ‘preview.pn
4 [i] shared g 4 [51 shared g, p p' g 4 shared
4 [ res o [ res -> 'widget.png a5 res
© alarmpng @ iconpng - iconpna___
(@ Preview.png fomoer o ) > @ widgetpng |
[ [&] src p [ srE""meeeeeeeeee b [E] src
> 5 Debug » [ Debug » 5 Debug Double click
I = edje = lib = lib .
B lib F= SA_Report =54 Report_[tiZen-manifest.xml]
= SA_Report k| tizen-manifest xml _@ tizen-manifest.xml i
£ tizen-manifest xml
k) Tizen Manifest Editor ¢ CIICk thIS tab = [tizen'manifESt.Xml] iS
Overview Features Frivileges Localization Advanced E__S_D_l.ir_c_e_j Where the properties Of
A <7xml version="1.8" encoding="utf-8"7> - o . . .
= «<manifest xmlns="http://tizen.org/ns/packages"” package="org.example widget” api-version="2.3.71" version="1.8.8"> the appllcatlon IS IIStEd
<profile name="wearable" j=
= <widget-applicati id="org. le_widget" ="widget"” in="true" update- i0d="@" = 1
Wi Egcgﬁggcéaap;;;‘r{iggi} org.example.widget” exec="widget" main="true"” update-perio {appld, pacakge name,
<label>widget</labelxm==============2 ° . o o
<support- nge DI'E‘u’lE'I.-.'I: "widget.png’ :azkén:-ﬁs.m:lpnrt size> Change [pre\"ew] -> [Wldget] Icon' Image and slze Of
</widget-application> ~ STTTEEEESESEEES e . . .
</nanifest> > for preview image of the preview and etc...}

application
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Stage 5: Connection between Widget & Ul Goal

Run ‘Alarm’ again

Find [Alarm] launched Swipe to the left Click [+] button

\ Click back key

o 1

111:40 1
. P AM
A

Sat 27 Feb

cd

Add alarm

Find [Widget]'s preview
and click

Find [Widget] launched

Let's check what scenario
we will implement

Add alarm ) ‘
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Stage 5: Connection between Widget & Ul ol

There are three scenario that are available below

1. Launch ‘Alarm’ to set alarm

_______________________________________________________________________________ )
Add alarm
3. Read the information ™ 2. Write the information
regarding with alarm regarding with alarm to the data
And draw [alarm view]
\\\\\ ‘_,’,
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Stage 5: Connection between Widget & Ul

Launch [ Alarm ] Ul Application using [ app_control ]

(Add privilege to use [ app_control ])

At first, to use [app_control]
we need to add privilege

Goal

&) Tizen Manifest Editor |

Overview Features Privileges Localization Advanced Source

&) Tizen Manifest Editor

Overview Features Privileges Localization Advanced Source

= Privileges

Privileges
Authentication process later on, so select only the one you really need.

http://tizen.org/privilege/alarm. set
http://tizen.org/privilege/widget viewer

{(® Privileges

L:1 Add Privilege

Add privileges to Manifest File

|appmanager|

http://tizen.org/privilege/appmanager.launch

2. Click [+
__m i(add)

and Select

3. Search [appmandger.launch]

& *Tizen Manifest Editor = |

Overview Features Privileges Localization Advanced source

{( Privileges

Privileges
Authentication process later on, so select only the one you really need.

Earary

http://tizen.org/privilege/alarm.set
http://tizen.org/privilege/widget.viewer
| http://tizen.org/privilege/appmanager launch |

4. [ctrl + s] Save
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Stage 5: Connection between Widget & Ul ol

Launch ‘Alarm’ Ul Application using ‘app_control’
(When you click the [Alarm Image], [Alarm] Ul Application should be launched)

Find ' add alarm cb’ in the
‘widget_instance_create’ function you already set to the button

/* Add Alarm Button */ ! !
_________________________ > Evas_Object *button = NULL; Pass "context
button = elm_button_add(wid->conform); instead of ‘NULL’
elm_object_style set(button, "transparent"); ;
Addalarm ¥4 evas_object_resize(button, 98, 98); ¢

evas_object_move(button, 180 - 98/2, 180 - 98/2); oo .
evas_object_smart_callback_add(button, "clicked",| add alarm_ cl:n :cuntext}
evas object show(button); Cersssssnnssnsnnssl kessssssss

—
-~
-
-
-

>
-
-
g

_.- |static void _add_alarm_cb(void *data, Evas ’Dba-e‘ct *obj, wvoid *event info)
Add ‘app_control’ .- T
’’’’’’ dlog_print(DLOG_INFO, LOG_TAG.-*Add alarm is clicked");
—————— )
e

- static void _add_alarm_cb(void *data, Evas Object *obj, void *event_infe)| — __--7
«f L

dlog_print(DLOG INFO, LOG_TAG, "Add alarm is clicked"); -7 . .

,,,,,,, This parameter means using

widget instance data s *wid = NULL; e s ,

(3pP-Control h 3pp-CORErols o ommeeccmcececcmcemeoeeen app_control’ to request launch(there are other

.w1dget context h context = (widget context h]ldata‘ s ,

---------------------------------------------------------- parameters and ‘app_control’ can send other requests)

app_control_create(&app_control) A

l,,,
—————————————————————————————————————— |'
app_control set operation(app_ -:cmtrnll APP_CONTROL OPERATION DEFAULT)
------------------------------------- 1 L] A L] L]
[ _, Set ‘app_id’ of the Application

app_control_set_app_id(app_control, | "org.exanple.alarn"); will be launched to the ‘app_control’

}
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Stage 5: Connection between Widget & Ul Goal

Launch [Alarm] Ul Application using [app_control]
(Set [instance_id] for distinguish the widget instance between multiple instances)

app_control_set_app_id(app_control, "org.example.alarm");

1
r----- 4 const char *1instance id = widget_app_get_idfcuntext};i

- - 1
instance id};
L e e e e e —————— m———l

~---4 app_control_destroy (app_control); |

-

~ Get [instance_id] to identify certain instance and use this ID as a [key] for saving the data

(Next, when we use ‘preference’ to save & monitoring & read the data, this ‘key’ is very important)

[app_control] also send the data using [key-value] pair
To inform [instance_id] to the UI App, save and send [instance_id] using [app_control] <-:

o e o ]

[ = o o o

> [app_control] must be freed after sending the request [Alarm] UI should received this
request using [app_control]
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Stage 5: Connection between Widget & Ul o

Launch [Alarm] Ul Application using [app_control]

(Open [Aalrm/src/main.c] to check the code regarding launch request from
[Widget])

Find [app_control] function in the [main.c]

When the Application will receive

:-Etatic void app_control({app contrel h app control, wvoid *user data) the [app_control] Signal, the
har * tion = NULL; . .
char *alarm id = NULL; [app_control] function will be
------ app_control_get operation(app control, &operation); operated first
} else {

]

]

1

1

1

1

1

1

1

1

1

1

1

1

1 dlog print(DLOG ERROR, LOG TAG, "Failed to app control get extra datal). Can't get extra data.");
i free(operation);

H return;

i }

: dlog print(DLOG INFO, LOG TAG, "instance id: %s", s _info.instance id);

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

data initialize widget datal();

Get the information to check what operation will be operated

mean that launch the Application
Get the data saved in [app_control] using

[INSTANCE_ID_FOR_APP_CONTROL] key(this is defined as
‘widget_instance_id_for_app_control’ same with what we used in [Widget]) .-



Goal

Stage 5: Connection between Widget & Ul

Launch [Alarm] Ul Application using [app_control]

(Run and check the operation)
Find [Widget]'s preview

Find [Alarm] launched Click [+] button .
and click

@\ Press back key

‘\ "

| widget TN X

Hello widget

cd

Add alarm

Find [Alarm UI App]

Find [Widget] launched launched

I Click alarm image

\
L

Add alarm ’

Let’s Set alarm using
o | [Alarm] UI Application

Add alarm
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Stage 5: Connection between Widget & Ul Goal

Set alarm to the [Widget] using [preference]
(When alarm Ul application set the alarm what widget should display?)

Find [Alarm] launched Click number of [Hrs] Click number of [Mins]

Rotate this
Point to change
the number

e\ Click alarm image

"
52

Add alarm

How can display this alarm
information on the [Widget]?

Click set button
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Stage 5: Connection between Widget & Ul Goal

Set alarm to the [Widget] using [preference]
(Check [Alarm] code regarding [preference])

Find [_alarm_set_time_for_widget] function in [main.c] file
When the button filled with clock image is clicked, this function be called

static void alarm set time for widget(struct genlist item data *gendata)
{
struct tm *saved time = NULL;
char alarm time[BUF LEN] = {0, };
char alarm id str[BUF LEN] = {0, };
int alarm id = 8;
.Illr‘. - - -
: Let the widget knows what the time is for alarm. Get the time |nformat|on 7ThiS [instance id] iS
[ b L S S 1 A -
i saved time = data get saved time from gendata(gendata); | et . .
I rSaved TIMETSTW hoar ¥ 12) Y ~"TTTTTTTTT T s s s . el from [Wldget] using
snprintf(alarm_time, sizeof(alarm_time), "%82d:%82d PM", saved time->tm_hour - 12, saved time-»tm min);
i, [app_control]
snprintf(alarm_time, sizeof(alarm time), "%02d:%82d AM", saved time->tm hour, saved time-=%tm min);
}
alarm id = data get alarm id from gendata(gendata); Save the déta to bundle
snprintf(alarm i1d str, sizeof(alarm id str), "%d", alarm id); /»/
------------------------------------------------------------------------------- + as a_[Key-value] pair
idata_add_widget_data_bundle_by_f.trf"AlarmTime", alarm_time); i ,,"{ y ] p
idata_add_widget_data_bundle_by_f.trf"[]n[]ff", "On"); Il
idata_add_widget_data_bundle_by str("SetAlarm”, "Set"); /a:" ,
data_add widget data bundle by str("Alarmld", alarm id str); __ . | Let’s go to the
dlog_print(DLOG_INFO, LOG_TAG, "Alarm Id 1s : %s", alarm_id_str); .
___________________________________________________________________ s Actua"y' we should [data_set_widget_alarm_t
[data_f.et_widget_alarm_tu_preferenceE5_infn.in5tance_id]l; F > . . . o_preference] function
ata set instance 1d Yo gendatalgendata; s info.instance id); knOW IS thIS functlon
preference set changed cb(s info.instance id, alarm on off changed cb, gendata);
s _info.instance 1id = NULL; ‘
¥
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Stage 5: Connection between Widget & Ul Goal

Set alarm to the [Widget] using [preference]
(Set the data to the [preference])

_.-» [s_info.widget_data_b] has many
————— information formed [key-value] pair

-

bundle raw *r;

int ten: T
int ret <8;: . [preference] only can save data that

S — is formed [key-value] pair

dlog print(DLOG ERROR, LOG TAG, "widget bundle 1is NULL");
return; But data type [bundle] is not formed

[key-value] pair

e e e s e e e
-
-

-
-
~—
-
-
-
————————————————————————————————————————————————————————————————————————
kT
-~

D>
ret = preference set int((const char *) r, len); So [bundle_encode] change bundle’s
if (ret != PREFERENCE ERROR NONE) { .
dlog print(DLOG ERROR, LOG TAG, "Failed to set len"): type to (const char *) to use as a

} value of [key-value] pair
ipreference_set_string(instance_id, (const char *) r)} .
dVog print(DLOG INFO, "L0G TAG, “bundle string: %s, len: %d","

(const char *) r, len); Set bundle has many information as

y a value to the key named

[instance_id]

Through this function, any application can use same data
directory with [Alarm] application and know the [instance_id],

can get the bundle data that is set by [Alarm]
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Stage 5: Connection between Widget & Ul Goal

Set alarm to the [Widget] using [preference]
(Monitoring data using [preference])

First, add [app_preference.h] header file to use [preference]
on the top of [widget.c] file

#include <tizen.h=>
#include <app preference.h>

To monitoring the key [instance_id]

preference_set_string(instance_id, "Save data to this key"); Initialize the key [instance]id]

“=> This means that if the value of the key [instance_id] is changed
[_alarm_changed_data_with_preference] function will be operated
In this function,

read and apply the
information to the [Widget]
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Stage 5: Connection between Widget & Ul Goal

Set alarm to the [Widget] using [preference]
(Reading the data using [preference])

- static void alarm changed data with preference(const char *key, void *data)
{
widget_context_h context = (widget context_h)data; I Get the string refer to the
widget instance data s *wid = NULL; e
char *bundle string = NULL; //" bundle saved data
char *alarm time = NULL; Jtas
int len; -
bundle *b = NULL; P
bundle raw *r = NULL; _.» Get the [len] that is another
R EEEEE————. A’—’—————————————————————“‘1’——
-{-----{dlog_print(DLOG_INFO, LOG_TAG, "[Alarm] changed the 5atﬁ’ke1.r [instance 247"); | key to get bundle
] assssssssssssssssissstSSISSSSISSSSSSSSSSSSEIRIRSIIDIDDDRID LT PP EEC T EECT T et T EEETTE
1 o
i widget_app_context_get_tag(context, (void*#*)&wid?; = -7
1 e ——
1 PR Prtae
1 . ) -t
i preferen:e_get_r_.trlngfkey', &b'_J"dLE_Etrll':QEJ— ________________ > Get bundle fl"om [r] & [len]
I preference_get_int(bundle_string, &len)y  __ceemmT
i r = (bundle_raw *)bundle_string; @ ___ce-=mmmTTT0
I e
I L °
i b = bundle_decode(r, len);" s > Get alarm time from bundle
I e —
Tt Lt ° °
i bundle get str(b, "AlarmTime", &alarm time)i™" R using key [AlarmTime]
{-1-----Ldlog_print{DL0G TNFU, [0G TAG, "alarm time: %57, "alarm time); """
i}
i
i Check the log to find whether this
1
i function is called
1
i % Problems 4% Tasks [l Console [ Call Stack B Log &2 v @L@J@ (€] Ed : Bl BB Y = O Let’S dlsplay
i emulator-26101 (w-0227-1) |
i Time Level | Pid Tid Tag Message alarm tlme
: 92-27 15:32:35.050! Info 3438 3438 CAPI_WIDGET: widget app.c: check_status_for_cgroup(118) = enter foreground group
! 82-27 15:32:36.000; Info 3438 3438 widget Add alarm is clicked °
i 82-27 15:32:36.030; Info 3438 3438 CAPI_WIDGET; widget app.c: provider_pause cb(277) = widget obj was paused On the [Wldget]
YD | 82-27 15:32:36.049 Info___ 3438 __ 3438 __ CAPT WIDGET. widget app.c; __check status for caroup(128) > enter background group
@2-27 15:32:37.970; Info 3438 3438 widget [Alarm] changed the data key [instance id] :
82-27 15:32:37.980; Info 3438 3438 widget alarm time: ©83:32 PM _i ‘
Tag = | |widget | 141




Stage 5: Connection between Widget & Ul

Set alarm to the [Widget] using [preference]
(Display the alarm time on the [Widget])

To show the alarm time,
change the view like below

®

Change the text

Change the image
and move the position
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Stage 5: Connection between Widget & Ul Goal

Set alarm to the [Widget] using [preference]
(You should modify each local variables like button, detail_text and img declared in
[widget_instance_create] function

/* Detail Text */

g:i:ﬂ:::::i : :flrtl;.ahel_addfwid—:vcanfcrm}l; Add these VariableS tO the
euas_uhject_resizefde?ail_text, 166, 80); . . .
cvas_object show(detail text]; o structure variable [widget_instance_data_s]

elm_object text set{detail_text, "<font_size=35=Add alarm</font size="};

/* Add Alarm Button */ : :
button = NULL; - typedef struct widget instance data {
button = elm_button_add(wid->conform); . -
elm_object_style set(button, "transparent"); E"."EIS_Ub_] ect *win;

evas _object_resize(button, 98, 98); E'l.I'EIS_Db_"! ect *conform;

evas object move(button, 180 - 98/2, 180 - 98/2); Evas Object *label;

evas_object_smart_callback_add(button, "clicked", _add_alarm_cb, context); Evas Db_‘j ect *button:
bject_show(button); _0bj] on ;

Fyas_ohject_showihutton Evas Object *detail text;

/* Image for Button */ Evas Object *img;

img = NULL; } widget instance data s;

char *resource_path = NULL;

char image path[1824];

resource_path = app_get_resource_path();
snprintf(image path, sizeof(image path), "%s%s", resource path, "images/alarm no alarm icon.png");
img = elm_image_add(button);
elm_image_file_set(img, image path, NULL);
elm_object content_set(button, img);

/% Detail Text #/

wid->detail text = NULL;

wid->detail text = elm_label add(wid-=conform);
evas_object_resize(wid-»detail_text, 160, 80);

evas object move(wid->detail text, 118, 260);
evas_object_show(wid->detail text);

""""""""""""""""""" > elm_object text set(wid->detail text, "<font size=35=Add alarm</font size=");

Fm————t-

/* Add Alarm Buttom */
wid-=button NULL ;

M 1 wid->button = elm button add({wid->conform);
This structure [wid] should be set to the [context] |:d utten - sinbutton addiuid->contorn) s ey,
evas_object_resize(wid->button, 98, 98);
evas_object_move(wid-=button, 180 - 98/2, 180 - 98/2);
evas_object_smart_callback_add(wid-=button, "clicked", _add _alarm_cb, context);
evas_object_show(wid-=button);

widget app context set tag(context, wid);

/* Image for Buttom */
wid->img = MNULL;
char *resource_path = NULL;
° ° ° ° char image path[1824];
Get [Wld] ln the any funCtIOn USI“g [ConteXt] resuurce?pggh = app_get_resource_path();
snprintf(image_path, sizeof(image_path), "%s%s", resource_path, "images/alarm_ne_alarm_icon.png");
) wid->img = elm_image add(wid->button);
widget app context get tag(context, (void**)&wid); elm_image_file set(wid->img, image path, NULL);
elm_object content_set(wid-=button, wid-=img);
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Goal

Stage 5: Connection between Widget & Ul

Set alarm to the [Widget] using [preference]
(Show the time using [wid—>label] variable)

/* Change the text */
char time text[1024];

evas_object resize(wid-=>label, 380, 158);

evas object move(wid->label, 60, BB); —ocmm ooy

evas_object color set(wid-»label, 255, 255, 255, 255);----- > Set text color [Whit@]
snprintf(time text, sizeof(time text), "<font size=60 font weight=bold>%s</font size=", alarm time);

elm object text set(wid->Llabel, time text);

L>

Apply text style like this way
To add text style command to the
time text, use [snprintf]

Add alarm
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Goal

Stage 5: Connection between Widget & Ul
Check the Connection between Widget and Ul Application

Find [Alarm] launched Click [+] button Find [Widget]'s preview
and click

\ Click back key

\ widget

Hello widget

Add alarm

Find [Widget] launched Find [Alarm] launched Click number of [Hrs]

.\Click alarm image
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Goal

Stage 5: Connection between Widget & Ul
Check the Connection between Widget and Ul Application

Click number of [Mins] Click set button Check alarm

Rotate this
Point to change
the number

b Click
/ Home button

Swipe to the left

(11:40..
° AM

Sat 27 Feb
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