Development of
T1zen Native Application

* This document is based on Tizen 2.4 SDK
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Overview of Tizen Native Application




Introduction Qverview

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 SDK for test the project to the

Emulator

{y Project Explorer §3

» EAlarm Wearabls

» iSAlarmwidget fwith Alas

> iEBasicul - mobile

» S ClassicWatch - wearable-2.3.1




Stage 1: Create Mobile Basic Project Goal

Let’s create Project for Native Ul Application with Tizen SDK

Tizen Native

File [J File =dit Navigate

"Shift+Alt+N »| Tizen Native Project
Open File... Project...
dizen Web |eTizen Native| [(yResource
other. .. Ctri+N —_————
I - B |
2 s
=
v Convert Line Delimiters To v
Switch Workspace »
Restart
Import...
New e
Properties Alt+Enter
1 Evas.h [home/junkyu/tizen-sdk/...]
2 elm _bg.h [home/junkyu/tizen-sdk/...]
3 tizen-manifest.xml [Watch]
4 testwatch.c [TestWatch/srcl
Exit
T
[2 Problems ¥ Tasks | & Console % |[@ Call Stack Ej Log hB 2 B~ = 0
- ‘native-watchfacengizen Native Apptication] /home/junkyu/workspace/native-watchface/Debug/na 
»
| a
v Name Date ~
3 bin 2016-01-26
(3 boot 2015-12-1€
(3 csa 2016-01-2¢6
° () dev 2016-01-26
lizen —— 1 F ,
Native Project = ’




Stage 1: Create Mobile Basic Project Goal

Tizen SDK provide templates for various profiles ie.Mobile, Wearable etc.
Choose Mobile and Basic Ul
Also, you can change the name of project, and this will affect to the app name

New Tizen Native Project

I e m Iate Create a Tizen Native Application Project 0
p Create a Tizen Native project of the selected type. E

This is an empty template
project for developing UI
Application.

\ 4

. o ; i
Moblle Y Downloadable Font Req}ull g X
EY Input Method Editor Sam;;ie- Version
E3 Puzzle 9
,,,,, Z
X 3 KB

E3 shared Library
Ef static Library
E3 UI Builder - Navigation

E4 UI Builder - Single View

0]
OOO00O0OOO00O0O0O O
m

Widget
Project name: (BasicUl _You can change the Project Name |
e e e e e e e < J
° s
BaSIc UI Package name: (org.example.b351cu1 ‘
Profile: @ mobile earable
Ve
Location
[ Use default location
Location: |/home/junkyu/workspace/Basicll
Working sets
[] Add project to working sets
v Working sets: c Select...

[ J [ ]
FI n I S h @ < Back Next = Cancel |




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

Tizen Native - Tizen IDE

Click the Project SEURNCER O w R e iR R S A S e

7’
td '
,,¢/ ‘Q \ B @Tizen Web @Tizen Native| [?5Resource
td
Cd
Ce

P =
| = |
td

y - . -
,/ > =% BasicUI - m¢
td
7’
7’
’/
4

> Click Build Icon

Open in New Window

Copy Ctri+C
Delete Delete

Source

Right Click on

~
~~o
> S
~
~

the Project

Rename. .. F2

~~~~ Import...

Refresh F5

Close Project

v Export to CLI Project =
= L3

Build Configurations
Name

Build Package

Build Project
u' rOJeC Run C/C++ Code Analysis

Check Potential Bugs with Build

(=S BasicUT Check API and Privilege Violations With Build 3 @

Profile As
Debug As




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

Tizen Native - Tizen IDE

N T @v&v@jy:@ .:_?5? o fie }-’;g@vﬁ.v()vggv
BEisisiaico-o =l -pp
‘Q || B @Tizen web | @ Tizen Native| [(Resource
[y ProjectExplo 8| = B = B ‘e'
Bg ¥ =
& BasicUI - mobile-2.4 ==
Click the Emulat
~~~~~~ VTR 7
~~~~~~ 15 i Tasks Bl Console R iE Call Stack & Log = B
~~~~~ r_—_—_—_—_—_—_—_—_—_—"mmjl_—_—_—_—,—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—~*“
~~~~~~ [@ ConnectionE X = @O ’/{ v ® 'E’V_} Bl = & o B3 “
S~ N = CDT Build Console [BasicUI]
] h‘ | ~ 20:40:17 **** Build of configuration Debug for project BasicUI ****
my ninja all
o [1/2] Building src/basicui.o
[2/2] Linking basicui
20:40:19 Build Finished (took 1s.913ms)
Name Date
U
‘l
N
=5 BasicUI gg @




Stage 2: Create Emulator for test Goal

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

File Edit Navigate Search Project Run Window TizenTool Help

B R v O -0~ AW U & &
" Q | B [DResource | @ Tizen Native|

o [ ProjectExpl X = O = 7
Click .

SER-
> =5 BasicUl - wearable-2.3.1

[Create NeW EmUIator] Emulator Manager (2.4.191)

TIZEN

Emulator List

Platforms Templates |

== Create New Emulator \ m 1 Q)
[J mobile e Device Platform Resolution File Sharing
-~

) wearable

e ———

b |
\4 d

Choose [mobile] '




Goal

Stage 2: Create Emulator for test

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]

File Edit Navigate Search Project Run Window TizenTool Help

5 > By R v ®~%~-~0~-~9e~- BHER & & &
CheCk the name Of i Q B  [Resource | @ Tizen Native|
RN [t ProjectExpl 8 = B = 8

Emulator :

Emulator Manager (2.4.191)

T l Z E N Create New Emulator

VM Name | | m-04271 J ="
° e
C h OO Se Reso I Utl O n ~ Platform - Fﬂob"t24 ——————————————— | Version: 2.4 Architecture,',ae’b'it’
~Q~ ”f
NS -
S8 MOBILE Templates =7 4
SOSS | e
~
(H D Or WVGA) \\\\\\\\ L i Name Resolution Display Size =~ _.-"" Skin RAM Size Processors
~ YA, -
~ ~ -
\\ A HD Mobile HD(720x1280) 4.97 in;ha” General purpose mobile 512 MB 4
~ -~
A WVGA Mobile WVGA(480x800) //4'.0 inch General purpose mobile 512 MB 4
-
,,,, 3
-~
f"
f"’
f"’
f"
f”’
f”’
"""
-
¢¢¢¢¢
‘f
lick fi
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Stage 2: Create Emulator for test Goal

Click Launch Button to launch Emulator

You can find Default Mobile Emulator on the screen

File Edit Navigate Search Project Run Window TizenTool Help o

FSs B R v O-P -0 - AE T & & all %2

‘ /" Q | B [y Resource | @ Tizen Native 9 - 3 7

& ProjectExpl 8 = O = 7 AM
B Sat, February 20

iy

» 1z BasicUl - wearable-2.3.1

.:\

Emulator Manager (2.4.191)

T I 2 E N Emulator List

Platforms Templates
‘7+ Create New Emulator - m 1| C & ( “ ,
A [SSSEIERNTEN S = S |
v Type Name Device Platform Resolution File Sharing ' 'ﬂ
[}
v m-0427-1 HD Mobile mobile-2.4 HD{720x1280) ,’
/
| 1
' (]
1 (4
1 [
[
/
(]

Click Launch

Button Now,

Let's launch your BasicUI
project on the Emulator
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Stage 3: Install &

_aunch the Project

Goal

To install and launch your Project, just follow the sequence like below

Right Click on s 5
BasicUI Project . - -
\~\\\ (5 Project Explorer %
“~ R
[:I‘fiaii:Uij mobil
v
Choose
Run As . |
\‘s\\ Connection Explorer
BE |
\\\ » [ emulator-2610:
\_;e?me\ | Da
\ el
(£ csa 2015-
Choose —
° ° ° ° =5 BasicUI
Tizen Native Application

Tizen Native - Tizen IDE

4
»
4

Il
il

Go Into

Open in New Window
Copy

Delete

Source

Rename. ..

Import...
Export...

Build Project
Clean Project
Refresh

Close Project

Export to CLI Project
Build Configurations
Build Package

Index

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

Check API and Privilege Violations With Build

Profile As
Debug As

Team

Compare With
Restore from Local History...
String Localize...

o)

N0 EAE Y § &

B  @Tizen web |@Tizen Native| [5Resource

=B

Menu

Home

Back

Power

| BB #E-mven0

Run Configurations...

g‘:!f-:ta- h or tvpe a3 command 1 @
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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

Click Back
button

v

Find Icon
named ‘basicui’

-
-------
-

-
-
-
-
-
-

[¢y Project Explorer %

=

b $BasicUI - mobile-2.4

&

-
-
-
——
-
-
-

e SR AL S
| , "

LT
LT
L.
-~
L.
—
-~
-
——_____
-~
-~
-
-
-~
-
LT
-

-=prf emulator-26101 (m-0220-1]

Name Date SizeJ
£ bin 2016-01-06 4,0
(2 boot 2015-11-05 4,09

(3 csa 2015-11-05 4,09

[£/ Problems ¥ Tasks | Bl Console 5% |[@ Call Stack Ej Log Bepl =2 BN = 8

P i OO0 - ER Y
Q B @Tizen Web |@Tizen Native| [ Resource

&

basicui [Tizen Native ApplicationT /home/junkyu/workspace/BasicUI/Debug/basicui (2/20/16 9:56 |

end process (ok)
spend time for pkgemd is [379]ms
cmd ret:0
Installed the package: Id(org.example.basicui), Version(1.0.0)

[Running the application...]

.. successfully launched
Tizen application is successfully launched.
(5.529 sec)

[
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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 SDK

10:12 AM
Hello Tizen




Implementation of Basic Wearable Application




Tizen Native Application — Wearable Basic

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

5:01..

Tue 26 Jan
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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 SDK for test the Project Project

BP7Cood Luck am

_ wearable g




Stage 1: Create Wearable Basic Project Goal

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

Tizen Nat Tizen IDE

I e T New "Shift+Alt+N »| Tizen Native Project 0| - - B E & & &
Open File... Project... |
izen Web |@Tizen Native| [(5Resource
other. .. Ctri+N —_—
| .
o |-
=
v Convert Line Delimiters To ’
Switch Workspace »
Restart
Import...
New e
Properties Alt+Enter
1 Evas.h [home/junkyu/tizen-sdk/...]
2 elm bg.h [home/junkyu/tizen-sdk/...]
3 tizen-manifest.xml [Watchl]
4 testwatch.c [TestWatch/srcl
Exit
I =W
[ Problems ¥ Tasks | Bl Console % |[@ Call Stack E Log BB P B~ = 8
- ‘native-watchfaceilTizen Native App’[ication] /home/jrunkyu/workspace/native-watchface/Debug/na"
»
| 2
v Name Date ~
3 bin 2016-01-26
(L1 boot 2015-12-1€
(3 csa 2016-01-2¢€
° () dev 2016-01-26
I Izen 17— —e . So1c o -\:\ ) A =
Native Project = ’
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Stage 1: Create Wearable Basic Project Goal

Tizen SDK provide templates for various profile(for Mobile, Wearable, TV)
Choose Wearable and Basic Ul
Also, you can change the name of project, at this time change it to "Wearable’

New Tizen Native Project

Te m I ate Create a Tizen Native Application Project ~
p Create a Tizen Native project of the selected type. E

l

Basic UI

| s -
Wearable s o This 1z an septy cemplate
4 {Circle) Alarm project for developing UI

(Circle) Alarm Widget

~4 (Circle) Task Manager
l L (ciccle) ypice Memo

Application.

Required Version
sarable-2.3.1

@ Basic U1
ST EEsTe YT El)

.4 Service

Sample Version
l o]

Size

61.35 KB
1Shared Library

° .4 Static Library
BaSIC UI “4 UI Builder - Single View

“4 UI Builder - Single View (Circle)

1UI Builder - Widget
l 4 UI Builder - Widget (Circle)

POOOCOOCOBOEOOE N

{oroject nane: [wearabe Y n_change the Project Nam

Change Profile: o @ wenrabia

Version:

Location

Project name

Location: |/I

Working sets
[] Add project to working sets

Fi n i S h @ < Back Next > Cancel L Finish J
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Stage 1: Create Wearable

Now, you can find your Project on the

Basic Project

Project Explorer

To build this project, Two methods are usually used

Click the Project (o il I TRk
J hand
: /77
[‘Q,ProjectExplo,rgfsz |
, ! {
’ =
,/' BEg ¥
> E%néarable = e
P New
", Go Into

. Right Click on
the Project

v

Build Project

> Click Build Icon -~

Connection Explore

Name D

5 Wearable

Open in New Window
Copy
Delete

Source

Rename. ..

u'l§®v#v

Goal

O-¢-EE 9 & ¥

‘ 5 @Tizen Web l@Tizen Native | [(4Resource

Refresh
Close Project

me o

Export to CLI Project
Build Configurations
Build Package

Index

Run C/C++ Code Analysis
Check Potential Bugs with Build
Check API and Privilege Violations With Build

Profile As

Debug As

Run As

Team

Compare With

Restore from Local History...
String Localize...

= ;
= &
=]
CtrisC
Delete
F2
F
» EE
e EM &R fBYrdv

I wearapiLe Tttt

25



Goal

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

F YR YEIOTIE R N T E IO YO Y LY R Y R
"~ | Q |l B  @Tizen Web |@Tizen Native| [(5Resource
[y Project Explorer & = al = B8 ’5
Bg ° =]
& Wearable - wearable-2.3.1
Click the Emulat
~~~~~~
~~~~~~~
~~~~~~~
~~~~~~~~
~~~~~~ [@ connection Explorer 8 = &
~~~~~ o-——
> [ mE 5
—_—_J
I“ﬂ..-l.-lﬂ.-t
sky B Consol SSE = g
‘¢—_—_—_—_—_—_—_—_.===—,_;_=_‘=—,;_==_ 2SS ES LSS LSS ETEESEE LA IEEY
i/ $ ol =B B
: CDT Build Console [Wearable]
I 11:03:23 **** Build of configuration Debug for project Wearable ****
Name Dat Size | | ninja a
I [1/2] Building src/wearable.o
I [2/2] Linking wearable
: 11:03:23 Build Finished (took 266ms)
1
‘&
N e e e e e e e e e e e e e
S Wearable 9‘2 . ®
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Stage 2: Create Emulator for test Goal

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

File Edit Navigate Search Project Run Window TizenTool Help

[ ' o @~ ~O0~-2- EHE D
" Q || B [GResource | @TizenNative|
CI. k &5 ProjectExpl 8| = O -
IC ==

[Create New Emulator]

Emulator Manager (2.4.191)

TIZEN s

Emulator List

Platforms Templates .

Device Platform Resolution File Sharing

Choose [wearable] '

27




Goal

Stage 2: Create Emulator for test

Change the name of [Emulator] if you want
You also can choose Platform version
Each version provide different resolutions

File Edit Navigate Search Project Run Window TizenTool Help
(i o @O0~ HE Q9 & &
Check the name of p a | B | Roresource (@ zenniative]
[ ProjectExpl X| = O

EmU|atOI‘ \\\ B g v

> == wearable - wearable-2.3.

N Emulator Manager (2.4.191)
N
T ' z E N Create New Emulator

Choose Platform version
(CirCIe is available Name| _ .. //Sk’i; """ RAM Size  Processors

° Wearable Circie 360x360 1.69inch .-~ W circle 360x360 512 MB 2
on Tizen 2.3.1)

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
e

-
-
-
-
-
-
-
-
-
P
-
-
-

Click [Confirm]
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Goal

Stage 2: Create Emulator for test

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

File Edit Navigate Search Project Run Window TizenTool Help
@B -O0-e - BH & & &

Q B [Resource | @ Tizen Native

&5 ProjectExpl X | = O

= ~
A,

111:27..]
| o AM '

Sat 20 Feb

> =5 wearable - wearable-2.3.

. Emulator Manager (2.4.191)

T ' Z E N Emulator List
== Create New Emulator E] m

v Type Name Device Platform

‘ w-0427-1 Wearable Circle wearable-2.3.1-circle 360x360

Resolution File Sharin%
1

| | ™/

1
I
| 7
| /
1
/
I
I
7

Click Launch

Button Now,
Let's launch your Wearable

project on the Emulator

!
0 _D
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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

° ° @ @ @ Tizen Native - Tizen IDE
Right Click on VR RIO TS OB 0-0 - WEID & E I
- Q B @Tizen web @_leen Native| [(5Resource
Gears ProJeCt [ Project Explorer 8% S

> kgwearable wanrahla 2 2
New

Go Into
Open in New Window

Copy

Delete

Rename. ..

Import...

Choose oxort.... Sat 20 Feb

Clean Project
R A Refresh
u n S Close Project

(@ ConnectionE  Export to CLI Project
Build Configurations

Build Package

Index
> [ emulato
Run C/C++ Code Analysis

Check Potential Bugs with Build 8 & @ |5 BEE=E o S = R A s
Check API and Privilege Violations With Build

Wearable
Profile As
Debug As
\ Name Run As N3
@ bin i Run Configurations...
(23 boot Compare With
‘ hoose () csa Restore from Local History...
[ dev String Localize...
a1 etc Configure ’
° ° ° °
lizen Native Application
=5 Wearable R SEAT TN OT Ty pE s Conmand
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Stage 3: Install & Launch the Project

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

Back

Click Back or
"Home button

PHello Tizen a.

~
~
~
~
~
\\
~

A B ‘
y AN
\
s N
4 N i
,; .
J"
£ ‘\
£ vl.
£ L)
f 1
I |
i ® |
|
- . A IVI -
f
\
\
\

Sat 20 Feb

‘wearable’ Icon

Goal

Scroll
to the left

~
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Goal

Stage 4: Customize the Project

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

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

Change the
‘Hello Tizen’

Add rectangle

Add another Text




Stage 4: Customize the Project Goal

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

Tizen Native - Wearable/src/wearable.c - Tizen IDE

Click T U D B R B ISR L e BRI 0y % v W Wi TE

! . |Q Quick Access | | @ izen web | @Tizen Native| [3Resource
‘W ble’ * | '
earable’ arrow - | ..ccien o v =5 uecn -
A l-_v Weirable: - wearable-2.3.1 ‘ % #include "wearable.h" - ‘
"> §¥Binaries 3= typedef struct appdata {
4 Evas_Object *win;
> i Includes 5 Evas Object *conform;
> @inc 6 Evas _Object *label;
7 } appdata_s;
B res 8
> (B shared 9~ static void
= 10 win_delete_request_cb(void *data, Evas Object *obj, void *event info)
7 | I src 1 {
CI' k ,ff”’ B wearable.c ig ) ui_app_exit();
IC - A > = Debug ZI
i & lib 15 static void

16 win_back_cb(void *data, Evas Object *obj, void *event info)

] ’ Y |
Src a rrOW III N ;g L appdata_s *ad = data;

B tizen-manifest.xml

/ 19 /* Let window go to hide state. */
/ 20 elm_win_lower(ad->win);
1 2 =
7 21 }
1 22
,' 23- static void
! 24 Ereate_base_gui(appdata_s *ad)
1 25
/ 26 /* Window */
; 27 ad->win = elm_win_util_standard_add(PACKAGE, PACKAGE);
/ 28 elm_win_autodel_set(ad->win, EINA TRUE);
/ 29
,’ 30 if (elm_win_wm_rotation_supported_get(ad->win)) {
/ 31 int rots[4] = { 6, 90, 180, 270 };
/ 32 elm_win_wm_rotation_available_rotations_set(ad->win, (const int *)(&rots), 4);
] 33 }
! 34
. Connection Explorer 83 = g8 35 evas_object_smart_callback_add(ad->win, "delete,request", win delete request cb, NULL);
DO u b I e C I | c k 36 eext_object_event_callback add(ad->win, EEXT CALLBACK BACK, win back cb, ad);
BEEEBE-
38 /* Conformant */
39 ad->conform = elm_conformant_add(ad->win);
40 elm win_indicator_mode set(ad->win, ELM WIN INDICATOR SHOW);
» B4 emulator-26101 (GearS) " olm win indiratar anaritv cef(ad-swin FIM WIN TNNTCATAR NPANIIE) -

Hl ems & Tasks [E Console % B Call stack E Loc =N fﬂ'_g = B - Y v =
waarahlg [Tizgn Notavug Annlicoisonl shomg/iunkunsuarkenacg/uagarablg/Dohug/ugarablg (2790 /76 17-36 _AM)
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Goal

Stage 4: Customize the Project

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

This function makes the view
ek il ‘i of the project like right side

.create_base_gui(appdata_s *ad)
LT TR L SR
/* 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] = { ©, 90, 180, 270 };
elm win_wm_rotation_available rotations_set(ad->win, (const int *)(&rots), 4);

PHello Tizen ™

}

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 qui is set up */
evas _object show(ad->win);

34



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] = { 0, 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
A CeToraanE formed layout (It has
ad->conform = elm_conformant_add(ad->win); —>
elm_win 1nd1cator mode_set(ad->win, ELM WIN INDICATOR SHOW); several empty parts to
elm_win 1nd1cator _opacity set(ad->win, ELM WIN INDICATOR OPAQUE); put the object like label
evas ob]ect 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_s:i.ze_hint__weight_set( ad->label, EVAS HINT EXPAND, EVAS HINT EXPAND); . . ,
elm object content set(ad->conform, ad->label); Hello Tizen’ text on the
/* Show window after base qui is set up */ screen
evas_object show(ad->win);

}
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Goal

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>");

evas_object_size hint_weight_set(ad->label, EVAS HINT EXPAND, EVAS HINT EXPAND);

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

/* Rectangle */ = e
Evas Object *rect = evas_object_rectangle_ add(evas _object_evas_get(ad- >w1nl)

evas_object_resize(rect, 100, 100); ?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’
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Goal

Stage 4: Customize the Project

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 !!");

o uny,

evas_object_text_font_set(text, "Dejavu", 30); Font style & size " |
P e By Good Luck

evas_object color_set(text, 255, 255, O, 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 God

Especially, Tizen Native Application is implemented by EFL

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

Then, What is the EFL 7

A 39




Goal

[\

Understanding of Native Ul Framework — EFL

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 /
So, EFL can be called as a

. Canvas
o ‘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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Goal

[\

Understanding of Native Ul Framework — EFL

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 etc.

3D Graphic

In this Class, we'll look into two parts
Most used parts, EVAS and Elementary Video/Sound Output

4
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Goal

Understanding of Native Ul Framework — EFL
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 Goal

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

Not only visual element(button,

O are checkbox, image etc), but also non visual
element(container: scroller, table, box

etc) are provided

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, shonsmer) ums
consectetur adipiscing elit, sed do
ejusmod tempor incididunt ut
labore et dolore magna aliqua

« 2 Items with Title

Mairt ) Playlist Message

2 Items with Title

Email . .
- Onl \'
3 Items with Title

Y
Facebook
4 items 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 APIs start with ‘elm’
Evas_Object *win = :\elmITwin_utiI_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 API is related to them.

If you need more information, access to the below

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

Ul Practices
 https://developer.tizen.org/development/ui-practices/native-application/efl

« APIreference

« https://developer.tizen.org/dev-
qguide/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/ui-practices/native-application/efl
https://developer.tizen.org/development/ui-practices/native-application/efl
https://developer.tizen.org/development/ui-practices/native-application/efl
https://developer.tizen.org/development/ui-practices/native-application/efl
https://developer.tizen.org/development/ui-practices/native-application/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 UI Framework — Lifecycle

[0 develop your own Tizen Native Application, you need to know last one more
‘he 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 *argv([])
{
appdata_s ad = {0,};
int ret = O;
," ui_app_lifecycle_callback_s event_callback = {0,}; \‘=
1
I 1
i event_callback.create = app_create; i
| event_callback.terminate = app_terminate; i
i event_callback.pause = app_pause; :
I event_callback.resume = app_resume; |
\_event_callback.app_control = app_control; J

N S R N RSN N RN S SN RN SN NN RSN SN RSN RSN NN RSN SN SN RSN NN RSN RSN SN SN NN SN SN SN NN SN NN RSN SN SN SN SN RN S SN R S

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 UI Frame Work — Lifecycle “°®

‘here are five state of Native Application
'hese states are changed by Life Cycle Callback function like below

Life Cycle

. . . Ready app_create_cb() Created app_terminate_cb() (> Terminated
of Native Application
A
app_control_cb()
app Cl‘eate: l app_terminate_cb()
- app_resume_ch()
Called when the process starts
In this, Creating UI components is recommended — /

A

Running | Paused
app_control:
, , app_control_ch() app_resume_cb() app_control_ch()
Called after the ‘app_create’ and |

when receive the launch request on running state
from other process

app_terminate:
Called when the process of the application
Is terminating
and after the main loop quits

app_resume:
Called when the window of the application is shown

app_pause:

Called when the window of the application is hide i




Implementation of Watch Face Application




Implementation — Watch Face Ul Application Goal

Let’'s make a Watch Face Ul Application
It Is easy to develop anything you want if you are familiar with Tizen SDK
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 SDK for test interface layout  the watch layout

5:01..

Tue 26 Jan




Goal

Stage 1: Create Watch Project

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

o S
Flle : Search Project Run Window Tize p
~ New  Shift+AltsN » Tizen Native Project = |[CaN0nSSCERl - B [ERCa IR AN
Open File... Project... '
izen Web |@Tizen Native| [(5Resource
other. .. Ctri+N —_————
| - G-y
o s |
=
v Convert Line Delimiters To
Switch Workspace
Restart
Import...
New e
Properties Alt+Enter
1 Evas.h [home/junkyu/tizen-sdk/...]
2 elm_bg.h [home/junkyu/tizen-sdk/...]
3 tizen-manifest.xml [Watchl]
4 testwatch.c [TestWatch/srcl
Exit
! iy
[#i Problems ¥ Tasks | B Console 5% |[@ Call Stack E Log BB P B~ = 8
| native-watchface [Tizen Native Application] /home/junkyu/workspace/native-watchface/Debug/na"
| 2
V Name Date
3 bin 2016-01-26
(L1 boot 2015-12-1€
(3 csa 2016-01-2¢€
° () dev 2016-01-26
I Izen :"~— - aore o -\:
Native Project = ’




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

New Tizen Native Project

Te m I ete Create a Tizen Native Application Project n
p Create a Tizen Native project of the selected type. E

I Wearable
Uil Opline Sample User Template

o —my
wfonral gees e |
v WEARABLE-Z.3.1 T e -

: H This is the empty template
pilrcte) Atamm Widgee project for developing Watch
| (Circle) Task Manager Application

1 (Circle) Voice Memo

Wearable Gasic U1

.4 Basic UI (EDC)
“J Service

Required Version

Sample Version

“J Shared Library Size
Static Library 61.58 KB

.4 UI Builder - Single View

4 UI Builder - Single View (Circle)
" UI Builder - Widget
o el i ek G = MWidget (Circle)

C@COCOOOCORCORCOT

h E_'Ii%i_‘.f.f.a_m.‘i;__”i‘i“__-l. ’’’’’ ) _You-can change the Project-name for
\’\’ Package name: |org.example.watc
atc Profile: L @ wearable your WatCh Face

Version:
Location

4 Use default location

Location: |/home

Working sets

[] Add project to working sets

Goloct

Finish @ < Back Next > Cancel ‘ ﬂlﬂ'j,‘
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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

File Ed1i avigate Search Project Run Window Tizen Tool Help
- R Gom R e el =l vl i -rOo-e- AN O &Y
Q | 5 @Tizen Web |@Tizen Native| [{5Resource
=
If you succeed to launch Emulator,
NNNN
N~~~
s
~~~~~~~ (@ connectionExpl 8 = B
§~~
NNNNNNN JooAAEE O
NNNNN 1 -‘1
Y : » [ emulator-26101 (w-01: :
1
| ——r
Tasks ' [El Console 52 [@ Call Stack & Log il ¢ B B~ F 3
native-watchface [Tizen Native Application] /home/junkyu/workspace/native-watchface/Debug/na
Name 7 Date |- -
3 bin 2016-01-2¢€
(3 boot 2015-12-1€
) csa 2016-01-26
[ dev 2016-01-2¢
=5 watch - Debug (1) on w-8126-2 gg @
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Stage 2: Create Emulator for test Goal

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

File Edit Navigate Search Project Run Window TizenTool Help

L m ey ro-e-@ANOE @
" Q || B [GResource | @TizenNative|

CIiCk &5 Project Expl %z
[Create New Emulator]

(i = iE
~

1
8| g

Emulator Manager (2.4.191)

TIZEN s

Emulator List

Platforms Templates .

Device Platform Resolution File Sharing

Choose [wearable] '
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Goal

Stage 2: Create Emulator for test

Change the name of [Emulator] if you want
You also can choose Platform version
Each version provide different resolutions

File Edit Navigate Search Project Run Window TizenTool Help

- $ -0~ BE B & @

™ loto

CheCk the na me Of /' Q = [t5Resource | @ Tizen Native |
\\ [1:\, . = =
N o Project Expl = (i} 8
Emulator
N Emulator Manager (2.4.191)
N
T ' z E N Create New Emulator

Choose Platform version
(CirCIe is available Name| _ .. //Sk’i; """ RAM Size  Processors

° Wearable Circie 360x360 1.69inch .-~ W circle 360x360 512 MB 2
on Tizen 2.3.1)

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
e

-
-
-
-
-
-
-
-
-
P
-
-
-

Click [Confirm]
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Goal

Stage 2: Create Emulator for test

Click Play Button to launch Emulator
You can find Default Watch on the screen

File Edit Navigate Search Project Run Window TizenTool Help
@B -O0-e - BH & & &
Q B [5Resource @ Tizen Native

&5 ProjectExpl X | = O

Y,
-. N
.'\‘
R
‘q
A
)

5:07. |

Tue 26 Jan

= g
s
=D

» =5 Watch -wearable-2.3.1

Emulator Manager (2.4.191)

T ' Z E N Emulator List
== Create New Emulator m E

Platform Resolution File Sharin%
1

v Type Name Device
| | ‘ w-0427-1 Wearable Circle wearable-2.3.1-circle 360x360
1

1
I
7
| /
1
/
I
I
7

Click Launch

Button Now,

Let’s launch your Watch
project into the Emulator

N—

o
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Goal

Stage 2: Create Emulator for test

To launch your Project, just follow the sequence like below

Tizen Native - Tizen IDE

Right CIiCk On | Ny Search Run Window Tizen Tool Help

- By 2 O~-%~-0--AE QO § &

WatCh PrOject KRR { /" Q = @ 1izen web | @Tizen Native [5Resource

[t Project Explorer 2 = (m

A4

m =
=l =

> =SWatch - wearable-2.3.1
New

Go Into

Open in New Window

Copy

Delete Delete

Source

Rename. ..

Import...

Choose i

Build Project

@c c Project
Run As

Close Project

Export to CLI Project
Build Configurations

Build Package
Index ' i BE 2 B~~~ = 0
Run C/C++ Code Analysis home/junkyu/workspace/native-watchface/Debug/na

Check Potential Bugs with Build
Check API and Privilege Violations With Build

Debug As »
Run As

N

@

G Profile As »
&

v

@ Team "/ Run Configurations...

‘ hoose * Compare With " =
Restore from Local History...

EWe  String Localize... ’ -@

Tizen Native Application | e

B Properties A+ 1 I | —

=)
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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

File Edit Navigate Search Project Run Window Tizen Tool Help
Ea Cile LIRS S P e @-%-0-%- AW B § &
.
NOtlfy i 5 ! Q B  @Tizen Web |@Tizen Native| [{5Resource

‘ p 4 p o [ Project Explorer $2 = g
Lertain application categories, such as "Watch

=
Application”, cannot be launched by “Run As", 28 SR =
\\ > =SWatch - wearable-2.3.1
N
N
N
\\\\q
\\\\
N
S
N
\\\\
\\
\\
N
1 \\‘\
Although you can't see

[@ ConnectionExpl 8 = 0 S

your Watch, it is already setup, i N
and yOU Can find it in the > [ emulator-26101 (w-012 \\\
lsettlng menLI’ [£. Problems ] Tasks ECOn:c}é{z B call Stack £ Log Thlle

L I

watch [Tizen Native Appllcatlo?}(home/)unkyu/workspace/\'latch/Debug/watch (1/26/16 5:28 PM)

N
Name Date [Deploying the package...] \\
po . RDS: On ~
(3 bin 2016-01-2€ pkg type [rpm]l pkgid [org.example.watch] N_name [watch] version [1.0.0]
_19.18 Pkgid: org.example.watch is already Terminated
@ boot 2615:12-1f spend time for pkgcmd is [69]ms \\
(3 csa 2016-01-26 cnd ret:0 _ _\},
@ dev 2016-01-26 fi.rgg;ns:;c);))hcatmn categories, such as "Watch Applica wa\ cannot be launched by "Run As".

N

- @ Notify e

Certain application categories, such as "Watch
Application”, cannot be launched by “"Run As”.
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Stage 2: Create Emulator for test

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 _ click QI

Slide Up - , |
Settings  Clock \  Tue 26 Jan

CIiCk CIOCk is CheCk ": ; Hello Watch

i .‘ 17:43:38

—-> —>
Last One changed Home

Goal




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

< N N .
y N 3 |
N , |
I/ ‘
Hello Watch u -

17:43:38

We'll change above watch

to the below Sun

Divide into 9 parts

Goal




Stage 3: Create user interface layout

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

Right Click on

1 4

res

l

New

Folder

Write down
Folder name
[images]

Finish

[{ Project Explorer (=

v SWatch - wearable-2.3.1
» 4 Binaries
» il Includes
> @B 1inc
(Bres

S | [¢ *watch.c %2

0~ O LN & oy

W

}et";“;;;chlapp_get_elm_win(&ad->win);

if (ret != APP_ERROR NONE) {
dlog_print(DLOG ERROR, LOG TAG, "failed to get window,
return;

}

evas_object_resize(ad->win, width, height);

b (3 re

»@src  open in New Window

» (= Deb
@& lib
& SA_
tiz

Copy

Delete

Remove from Cont
Source

Move. ..
Rename...

Import...
Export...

Refresh

Index
Resource Configurations

Run C/C++ Code Analysis

Connec
Team

Compare With

»!ﬂedﬁ

Restore from Local History...

Properties

Check API and Privilege Violations With Build

File
Ctri+€ EDC File
Header File
Delete Source File

Source Folder

New Folder
Folder

Create a new folder resource.

Enter or select the parent folder:

|Watch/res

v = Watch
& .sign
» (= Debug
& inc
& 1ib
= res
(= SA_Report
» (= shared
& src

gEEEEEEEEEEREE)

Folder name:[imageq I

1
N T
| Advanced >> |

Cancel

Goal




Stage 3: Create user interface layout

Copy Images and paste them to ‘image’ folder

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

Copy

Paste

[ Project Explorer 88

v =Watch - wearable-2.3.1
> #¥ Binaries
» &l Includes
P 2inc
v EBres

> (= images

v (= shared
P = res
P Bsrc
> = Debug
&= 1ib
(= SA Report

B tizen-manifest.xml

Sun

1l.png
Thu

5.png

o)

center.png

o

moon_phase.png

Mon

2.png

Fri
6.png

N

day of week

frame.png

P

( )

S

moon_phase_

frame.png

Tue Wed

3.png 4.png

Sat ,

7.png bg.png
hour_hand.png minute_hand.png

|

second_hand.png

Goal

[t Project Explorer 8%

» 3% Binaries
» il Includes
» (Binc
v @Bres

¥ (= images

o = 1.png

we 2.pNg
= 3.png
w 4.png
w 5.png
m 6.png
= 7.png
bg.png
QO center.png

‘T hour_hand.png
T minute hand.png

™ moon phase.png
T second_hand.png

v ZEWatch - wearable-2.3.1

day of week frame.png

moon_phase frame.png

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

¥

62



Stage 3: Create user interface layout

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.

Double click on
watch.c file
to open the file

Find the code
on the right side

dit S ie Refactor t w Tizen )L Help
Cie : BTN Gl A e e i i o AR Y W
== e I Q il B @Tizen Web |@Tizen Native| f5Resource
[ Project Explorer £3 = g [ watch.c % = g ' 5
N 1 #include <tizen.h>
g 3 2 #include "watch.h" o
<3 - wear e-2 K
T neall = R o 4= typedef struct appdata {
» #> Binaries 5 Evas Object *win;
T 6 Evas Object *conform;
k¥ Lncludes 7 Evas Object *label;
v @inc 8 } appdata_s;
9
> [ watch.h 10 #define TEXT BUF SIZE 256
& res 11
L_/_g 12 static void
v @ shared 13 update watch(appdata s *ad, watch time h watch_time, int ambient)
e 14 {
Vi@ res 15 char watch_ text[TEXT BUF SIZE];
@watch.png 16 int hour24, minute, second;
o= —— e ———— 17
IV \ 18 if (watch time == NULL)
: » [gwatch.c J 19 return;
20
N2 Db g o= e 21 watch_time_get_hour24(watch_time, &hour24);
@& lib 22 watch_time_get minute(watch_time, &minute);
% 23 watch_time get_second(watch_time, &second);
= SA _Report 24 if (!ambient) {
B tizen-manifest.xml 25 snprintf(watch_text, TEXT BUF SIZE, "<align=center>Hello Watch<br/>%02d:%02d:%02d</alig
i 2 hour24, minute, second);
27 } else {
28 snprintf(watch_text, TEXT BUF SIZE, "<align=center>Hello Watch<br/>%02d:%02d</align>",
29 hour24, minute);
30 }
(@ ConnectionExpl 8 = B 31
32 elm object text set(ad->label, watch text);
B 33 }
BEEE T - 5
35- static void &
> B emulator-26101 (w-01Z = 5
: ¥ Tasks ' [E Console 2 '@ Call Stack & Log Bk B BB~~~ = B
watch [Tizen Native Application] /home/junkyu/workspace/Watch/Debug/watch (1/26/16 5:29 PM)
= - [Deploying the package...]
RDS: On
Name Date pkg_type [rpml pkgid [org.example.watch] name [watch] version [1.0.0]
=TT Pkgid: org.example.watch is already Terminated
@ bin 2016-01-2€ | spend time for pkgcmd is [641ms
(3 boot 2015-12-1€ cnd_ret:0
l__J Certain application categories, such as "Watch Application”, cannot be launched by "Run As".
3 csa 2016-01-2€ | (4.544 sec)
- -
»
[ /Watch/src/watch.c 13} @

Goal
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Stage 3: Create user interface layout Goal

Start with ‘create_base_gui’ function
This function create essential object window, conformant for your Watch
We also make each image of the Watch in this function

int ret;
watch time h watch time = NULL;

Conformant is used normally Ty

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

Ilke thls Way !! - (gigg;rfgffgfgggzgggf I{_OG_TAG, "failed to get window. err = %d", ret);
Recommend do not change !! )

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);

|/ Label*/

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

levas _object_resize(ad- >1abe1 width, helght {3);

levas _object_move(ad->label, 0, helght 1:3)s

'evas _object_show(ad- >1abel)

Hello Watch

_________________________ -> :ret = watch_time_get_current_time(&watch _time);
if (ret != APP _ERROR NONE)
dlog print(DLOG ERROR, LOG TAG, "failed to get current time. err = %d", ret)

17:43:38
Don’t need this

pdate watch(ad, watch time, 0);
Delete !!

u
watch_time delete(watch_time);

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

}




Stage 3: Create user interface layout

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?

Goal

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’ !!

[ Project Explorer 8% |

v ==Watch - wearable-2.3.1
» 3 Binaries

» i Includes

(= 1mages
¥ 2 shared
> = res
P Bsrc
» (= Debug
& 11b
(= SA Report

~o
~
~
~
~
~,
~
~

~
S
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~J

‘static void
create_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, "failed 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);

char *resource path = NULL;
1 resource path = app_get_resource_path();

/* Show window after base qui is set up */
evas_object_show(ad->win);

B tizen-manifest.xml
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Stage 3: Create user interface layout

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.

Double click on
watch.c file
to open the file

Find the code
on the right side

dit S ie Refactor t w Tizen )L Help
Cie : BTN Gl A e e i i o AR Y W
== e I Q il B @Tizen Web |@Tizen Native| f5Resource
[ Project Explorer £3 = g [ watch.c % = g ' 5
N 1 #include <tizen.h>
g 3 2 #include "watch.h" o
<3 - wear e-2 K
T neall = R o 4= typedef struct appdata {
» #> Binaries 5 Evas Object *win;
T 6 Evas Object *conform;
k¥ Lncludes 7 Evas Object *label;
v @inc 8 } appdata_s;
9
> [ watch.h 10 #define TEXT BUF SIZE 256
& res 11
L_/_g 12 static void
v @ shared 13 update watch(appdata s *ad, watch time h watch_time, int ambient)
e 14 {
Vi@ res 15 char watch_ text[TEXT BUF SIZE];
@watch.png 16 int hour24, minute, second;
o= —— e ———— 17
IV \ 18 if (watch time == NULL)
: » [gwatch.c J 19 return;
20
N2 Db g o= e 21 watch_time_get_hour24(watch_time, &hour24);
@& lib 22 watch_time_get minute(watch_time, &minute);
% 23 watch_time get_second(watch_time, &second);
= SA _Report 24 if (!ambient) {
B tizen-manifest.xml 25 snprintf(watch_text, TEXT BUF SIZE, "<align=center>Hello Watch<br/>%02d:%02d:%02d</alig
i 2 hour24, minute, second);
27 } else {
28 snprintf(watch_text, TEXT BUF SIZE, "<align=center>Hello Watch<br/>%02d:%02d</align>",
29 hour24, minute);
30 }
(@ ConnectionExpl 8 = B 31
32 elm object text set(ad->label, watch text);
B 33 }
BEEE T - 5
35- static void &
> B emulator-26101 (w-01Z = 5
: ¥ Tasks ' [E Console 2 '@ Call Stack & Log Bk B BB~~~ = B
watch [Tizen Native Application] /home/junkyu/workspace/Watch/Debug/watch (1/26/16 5:29 PM)
= - [Deploying the package...]
RDS: On
Name Date pkg_type [rpml pkgid [org.example.watch] name [watch] version [1.0.0]
=TT Pkgid: org.example.watch is already Terminated
@ bin 2016-01-2€ | spend time for pkgcmd is [641ms
(3 boot 2015-12-1€ cnd_ret:0
l__J Certain application categories, such as "Watch Application”, cannot be launched by "Run As".
3 csa 2016-01-2€ | (4.544 sec)
- -
»
[ /Watch/src/watch.c 13} @

Goal
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Stage 3: Create user interface layout Goal

Start with ‘create_base_gui’ function
This function create essential object window, conformant for your Watch
We also make each image of the Watch in this function

int ret;
watch time h watch time = NULL;

Conformant is used normally i on

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

Ilke thIS Way ” - (Siggi;r;‘:ggfgg?fzgggf I{_OG_TAG, "failed to get window. err = %d", ret);
Recommend do not change !! )

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);

|/‘ Label*/

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

levas _object_resize(ad- >labe1 width, helght {3);

levas _object_move(ad->label, 0, helght 1:3)s

evas _object_show(ad- >1abel)

Hello Watch

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

17:43:38
Don’t need this

pdate watch(ad, watch time, 0);
Delete !!

atch_time_delete(watch_time);

£ c

/* 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;

7 Project Explorer 83 |
[L J P /* Window */

v = watch - \4ear'abie-2.3.l ret = watch_app_get_elm_win(&ad->win);
——_ if (ret != APP ERROR NONE) { _ .
> 35, Blnariles dlog_print(DLOG ERROR, LOG TAG, "failed to get window. err = %d", ret);
» @l Includes } return;
P (B 1inc
AL i N . . ; s ) ; :
| v 8 res | e evas_object_resize(ad->win, width, height);
..... @; -i—u;a.éé;""" \‘\\ /* Conformant */ '
. ad->conform = elm_conformant_add(ad->win);
v @ shared evas object size hint weight set(ad->conform, EVAS HINT EXPAND, EVAS HINT EXPAND);

.NN
NN
NN

Sso =

NN - 0 - . :

»esres | Tl elm_win_resize object_add(ad->win, ad->conform);

N\~~
NN.

evas_object_show(ad->conform);
P Bsrc Sy
S “Y char *resource path = NULL; i
> @& Debug i resource path = app_get resource path(); i
@& lib Ermmamasaassassaasaaa i ssa st st s st an It st R s T AR R T AR AR TR AR TR
. /* Show window after base qui is set up */
& SA_Report evas_object show(ad->win);
B tizen-manifest.xml }
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Stage 3: Create user interface 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

l Ty

Get the path of background image file - i ( ’ f“f

'-.Ht“l N “.'—
»l: ' ‘_W V] V .
Set image file to the object o
l char *resource path = NULL;

resource path = app _get resource path();
/* Background */

Evas Object *bg = NULL;

char bg path[1024];

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, 0);
evas_object_resize(bg, 360, 360);

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

Voo B

Show the object T Ty
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Stage 3: Create user interface layout Goal

EFL offer each APIls for effective development
Also EFL offer intuitive APIs for understanding what this APl is for
Let’'s match the APIs with purpose s Project Explorer 52 =

v 2 Watch - wearable-2.3.1
» 3 Binaries

» @l Includes

Create empty object for background e
Evas Object *bg = NULL; tf%i??ﬁ;érj
bg = elm_bg_add(ad->win); w 2.png
3.png
Get the path of background image file oy
snprintf(bg_path, sizeof(bg path), "%s%s%s", resource path, "images/", "bg.pnQ"); =-===---eeeeeo_____________ l;:]iggz___
"""""" r===>1 bg.png |

QO center.png
day of week frame.png

‘T 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 interface layout Goal

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

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 = | ﬁ' ,
display the day - o 55 = size of week_day & week_day_frame
A A
A= S e j:l___,i' _____________________________________________________________________
Evas Object *week day frame = NULL; A
char week day frame path[1024]; /’ i

snprintf(week day frame path, 51zeof(week ' day frame path), "%s%s%s", resource path, "images/", "day of week frame.png")

I
]
l

elm_image file set(week day frame, wqpk day fname path, NULL);

____[ ____________ . .
evas_object_move(week day frame,! 180+65 ] _1_8_0__5_5_/_2_)- This coordinate is left top
evas_object_resize(week day frame, 55, 557 of the ‘week_day_frame’

E week day frame = elm_image add(bg); /l

-Evas _Object *week day = NULL;
i char week day path[10824];

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, 180+65, 180-55/2);
Ievas _object_resize(week day, 55, 55)




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

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

ke . . .
: = distance between moon and middle
display the moon { )
moon_frame = I a4
- J 7/ 102 = size of moon & moon_frame
L frMeont A A
Evas Object *moon = NULL; % !
char moon path[1024]; e /

snprintf(moon path, 51zeof(moon_path), "%é%s%s“, resource path, “images/", "moon phase.png");
I

1 1
i i
i i
i i
i i
1 / ' 1
| moon = elm_image add(bg); / / i
| elm_image file set(moon, moon'path NQ}L) i
1 1
| |
i i
i i

evas ob]ect move(moon, 1180- 1(92.[2I :7189+21)|, This coordinate is left tOp
of the ‘moon’

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

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, 180-102/2, 1806+21);
evas object resize(moon frame, 102, 102);
evas_object show(moon frame);

1
1
1
1
1
1
1
1
i
moon_frame = elm_image add(bg); i
1
1
1
1
1
1
1
1
1
1
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Stage 5: Create user interface 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 .
PP 17 = distance between center and end of hour_hand
A A A A

0106k B3NS 2 /o nmnnmnananaananana A A

lEvas Object *center = NULL; ;o ;o

ichar center path[1024]; AN ]

snprintf(center path, sizeof(centef:pathg, "%s%s@ﬁ", gésource_path, "images/", "center.png");
nter = elm_image add(bg); // ! o

ce
elm_image file set(center, cente? _path, NULL) / /

I

levas_object _move(center, 186- J,gx_/zi figo- 14/21, This’coordinate is left top

ievas_object_resize(center, 14, 14); / / f th t
ievas_object_show(center); 7 J of the ‘center’
{Evas Object *hour hand = NULL; 72 |
ichar hour hand path[1624]; / / |
1 1
1 1
isnprxntf(hour hand path, 51zeof(hour ﬁand patH) "%s%s%s", resource path, "images/", “hour_hand.png")j
1 I I 1
ihour hand = elm_image add(bg); / / i
ielm_image_file_set(hour_ hand hou; hand pagﬁ NULL) ; |
I ---./ .................. |
levas_object_move(hour hand, dl_1_8_0__1§_/_2 '1§9__8_8_4_~}Z_)_,. This coordinate is left top i
1
.evas _object_resize(hour hand, 18, 88 of the 'hour_hand’ i

ievas_object_show(hour_ hand) ;
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Goal

Stage 3: Create user interface layout

Fifth, create min & sec hands of the clock

~

l

O
This is also image object like others
. . 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 i'ﬁﬁéé’ﬁb"é'{'*'nilﬁ'B%'rTJ""NU"L'E"'"""""""""""T
ifﬁar min hand*pazb}1024] / /
isnﬁ?iﬁtiim&p hand 6§ih\\§}zeof(m1n hand path), }%s%§és', resource path, "images/", "minute hand.png");
imln hand = e{l;\i]nage add(b;) ~~~~~ / ,,"'

~
N”\
= ——— --d— -------

Ievas Ob]ect move(mln hand 180 12/2 180 13 +20’ ,l Th|S Coordlnate |S |eft top

| evas_object resize(min_ hand 12, 132); /

elm_image file set(sec hand, sec hand pathJ NULL);

.evas _object _show(min hand); // f of the 'min_hand’

S et e i e A S A i et A et S i et i i S i b i S b e i S b e i
'EVéQ’bb]éét *sec_hand = NULL; J/ !

i char sec_hand _path[1024]; / /

isnprintf(sec_handnpath sizeof(sec_ hAnd path)l "%5%s%s", resource path, "images/", "second hand.png");

{evas obJect move (sec_hand, Eé_?iflféZél L'ié@.'_'%z'f_i_ﬁi'_‘ This coordinate is left top
of the ‘sec_hand’

sec_hand = elm_image add(bg); ! i
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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

Clock hands are not working

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, void *data)
{
/* Hook to take necessary actions before main event loop starts
Initialize UI resources and application's data
! T If this function returns true, the main loop of application starts
We ” make anOther fu nCtlon ..... Lf_this_fynction returns false, the application is terminated */
.appdata s *ad' data;
I ° I e - fr "r R Erm——————————
Set_the_tlme fOr mOVIng the ClOCk create base qui(ad, width, height);
...................... .
lset the time(ad); |
return true;
}

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

Evas Object *conform
l Evas Object,-tlabelyr------

Evas Ob]ect.*week day; i
Evas Ob]ect.*moon !
Evas Ob]ect.*hour hand; I
Evas Ob]ect.*mln hand; I
Evas Objectj *sec_hand; 1

Put into global struct variable } appdata_s;  S-o-moniee- '
‘appdata’ to control easily
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Goal

Stage 4: Add operation to the watch

Compare with regional variable code

/* Week Day */
Evas Object *week day frame = NULL;

Week_day IS already char week day frame path[1024];
declared 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);
Ej(j elm_image file set(week day frame, week day frame path, NULL);

evas_object_move(week day frame, 180+65, 180-55/2);
evas_object_resize(week day_frame 55, 55)
evas_object_show(week day frame);

s

g Lcﬁi?'ﬁéék'aéy'béfﬁTIBZZI """"
EvaS—ObeJeCt g’/ snprintf(week day path, sizeof(week day path), "%s%s%s", resource path, "images/", "1.png");

*Week_day = NULL i_week _day = elm ma%e addg_bgt,_ _i

evas_ob]ect_movdj }80+65 180-55/2);
evas_object_resizg(wee ] 55, 55);
evas_object_ show(week da

_______ 4

Removed 7% Week Day */

Evas Object *week day frame = NULL;
char week day frame path[1024];

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, 180+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[1024];

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

tad->week ¢ d elm_umuyaJuuiUuL
ad->week_day i Thige

rr




Stage 4: Add operation to the watch Goal

Compare with regional variable code

L 35 YT N A ——
: A TR LA AL S
/" "char moon pa
moon is already ) P
. / snprintf(moon path, sizeof(moon path), "%s%s%s", resource path, "images/", "moon phase.png");
declared in structure /| 2T R T a ’ presE P
/| imoon = elm image :
‘ad’ / elm_image file s _Iu[o’_o’_ri " mgon | path NULL);
/
/' evas_object_mov -102/2, 180+21);
/ evas object res 142, 102);
/ evas_object_shol moon
/
/ Evas Object *moon_frame = NULL;
/ char moon frame path[1024];
Evas_Obeject /
vas_ e_JeC ,’ 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, 180-102/2, 186+21);

evas object resize(moon frame 102, 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_mov d:EﬁHEE::T}@ 102/2, 180+21);
evas object_ res%‘; ":02 102);
moon evas_object_ sho{

Evas Object *moon_ frame = NULL;
char moon_frame path[1024];

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‘>mOOn elm_image file set(moon frame, moon frame path, NULL);

evas_object_move(moon frame, 180-102/2, 180+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;
char center path[1024];

hour_hand is already

declared in structure
center = elm_image_add(bg);
’a(j’ elm_image file set(center, center_path, NULL);

snprintf(center_path, sizeof(center _path), "%s%s%s", resource path, "images/", "center.png");

evas_object move(center, 186-14/2, 180-14/2);
evas_object_resize(center, 14, 14);
evas _object show(center);

-~ char hour_hand path[1024]
EvaS_ObeJeCt r’ snprintf(hour_hand path, sizeof(hour hand path), "%s%s%s", resource path, "images/", "hour hand.png");

*hour_hand = NULL {hour '1«'399_- elm ﬁ_..as!d_t_ )

our_hand, hour_hand path, NULL);

evas_object_move{hour _hand!_180-18/2, 180-88+17);
evas ob)ect resi d, 18, 88);

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, 180-14/2, 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_zhguz.haud_# ehm.;mag&.adﬂb
ad_>hour hand elm_image_file set(ad->hour han'g-)I hour hand path, NULL);

evas_object_mover:-:-::-:zﬁéﬁa;hlse 18/2) 180-88+17);
i ‘ ,1888
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Stage 4: Add operation to the watch Goal

Compare with regional variable code

: {Evas Object *min hand = NUL};
Min_hand & /ewarmin hand pathlI023T; "

4
/ 3 1 3 3 " Qe M "3 " "o ny .,
SeC_hand are a|ready /, snprintf(min_bhand path, sizeof(min_ hand path), "%s%s%s", resource path, "images/", "minute hand.png");
/4

min _hand = elm_image add(bg);

declared in structure,/' A - image ~file set{min hand, | min_hand path, NULL);

‘ad’ / evas_object_move(min_hand, 1180-12/2, 180-132+20);

K evas_object_resiidzé&h 4 12, 132);
/ evas_object_showﬁm;g__éﬂ__ |
/ RESRALIARMARSSIASSAANAARESASARESN

. Evas Object *sec hand = NULL;
Evas Obe ject ¥ ./"c*ﬁsr—"sb%;ﬁ'ah'djaﬁﬁezwf“L

4
*rT]“1 f]ar]cj = PJLJLJ_ ,/' snprintf(sec_hand path, sizeof(sec hand path), "%s%s%s", resource path, "images/", "second hand.png");
— 4
4

. ; ec_hand = elm_image_add(bgj);
Eva s_ObeJect %4 Ui “Image ~file set{Sec hand,| sec_hand path, NULL);
*Sec_ha Nnd = NULL evas_object _move(@sec_hand, 1180-15/2, 180-87+15);

evas_object_resi.gﬁé&ﬁgng?gj 15, 87);
evas_object_showz§ec and) }

F{EErT]()\/egcj 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(bg);
elm_image file set(ad->min_hand, min hand path, NULL);

min_hand,
evas_object_move(ad->min hand, 180-12/2, 180-132+20);
evas_object_resize(ad->min_hand, 12, 132);
SeC_hand evas_object_show(ad->min_hand);
char sec_hand path[1024];

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

SRR A  tik I -
tad->sec_hand =lelm 1!'999.999..(93 iy
ad->min hand eln_image file sef(ad->sec hand, sec hand_path, NULL);|
—_ I/
evas_object_movef[ad->sac hand,~180-15/2, 180-87+15);
ad-> SeC_ha nd evas_object_resizglaA=3Ssr” 4:815, 87);

evas_object_sh
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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 i%f,_;‘_‘_:_;_e_"_:_;_",._e_(_a_p_p_d_a_t_a__S__,._a_d_,____i
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



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’.’-E1'1“3_'_‘_‘L‘EEE'_‘_EE‘BS_:_!‘_’EE__E
several kinds of time informaton | T Tl

. lwatch _time _get_current_time(&watch_ tlme)l
Ex) hour, minute, second, day and 24hour

e e Y-

watch_time_get_hour24(watch_time, &hour24);
watch_time get hour(watch time, &hour)
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 -
e e
’ PR

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}——

-
-
-
-
-
-
r -

-
-
-
-
-
-

.-~ Get current hour type of 24hour
Ex) 1->sun, 2->mon, 3->tue.......
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Stage 4: Add operation to the watch Goal

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

Make ‘update_the_day’ function PP
, . , I > f update_the day(appdata s *ad, int dayh
over the ‘set _the time’ function R ARAARAARAARARRARRARRARAARAAAAARAAAAA

char *resource path = NULL;
char day path[10824];

resource path = app _get resource path();

F==75
> snprintf(day path, sizeof(day path), "%s%s%d%s", resource_path, “images/“,tday; “.png");
elm_image file set(ad->week day, day path, NULL);
yo

R4
4

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

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)
{

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);
Day IS Chaﬂged I watch_time get hour(watch time, &hour)

watch_time get minute(watch t1me &mlnute)
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_LNE_MOON TUNCHON e e e o 350305 31, 00 GG
over the ‘set_the_time’ function
v Evas Map *m = NULL;
Create four points ~===--=---ceeeee
. T —>m=guasmapaewld);
o L - , , -1~ Vas nap util points populate Fron object(n, ad->moon);:
, o T " {evas_object map_set(ad->noon, m); “------" |
Rotate four point of ‘m’ by degree, and center of the 'm"is” | - levas object nap enable set (ad->nger, EINA TRUE); |
a center axis v T evas_nap_free(n); e
' A i
This means that move 'ad->moon’ to rotated ‘position of 'm’
¢, \‘ static vebd. .~
., . ! set_the_time(3ppdata s *ad)
Destroy the ‘'m’ after rotation . {
w,atf:ﬂ_time_h watch time = NULL;
///int day, hour, minute, second, hour24;
e watch_time get current_time(&watch time);

______
,,,,
’ watch_time_get_hour24(watch_time, &hour24);
watch_time_get hour(watch_time, &hour);
‘ o watch_time _get minute(watch_time, &minute);
g YooY T30 : - 21 watch_time_get_second(watch_time, &second);
' watch_time_get_day of week(watch time, &day);

update the day(ad, day); 24*15 = 360

} o o o o e e s

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

over the 'set_the time' function T - [
Evas Map *m = NULL; ;"\
m = evas_map _new(4); :"
Make just one function for all clock hands gy 33{{32:2(.ﬁ"bﬂlgﬁief.’gﬁbﬁﬁ‘}"z}?and);

b hahd, e
Pass each hand as a parameter evas_object_map_set(hand, m}~

~~~~~ evas_object map enablq,se'{(hand EINA TRUE);
S evas_map_free(m) ;-

hour_hand is
rotated!!




Stage 4: Add

Fourth, we move t
Use ‘evas_map_new’ API to rotate the min_hand
Important thing is the ‘degree’

Call ‘move_the_hand’ function you've made before

Pass ‘ad->min_hand’ as a parameter

operation to the watch

ne min_hand according to current time

Goal

-~
-~
-
—_--_-
-
-

A

Evas Map *m = NULL; !
I

m = evas_map _new(4); |
evas_map _util points papulate from objecti{m,-hand);
evas_map_util_rotate(m; degree,i 368/2, 360/2);
evas object map set(hand, m); e
evas_obj ect_map_enabl;q':se'{ (hand, EINA TRUE);
evas_map_free(m’) el

~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
\\
~

min_hand is
rotated!!

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




Stage 4: Add operation to the watch

Fifth, we move the sec_hand according to current time

Goal

Use ‘evas_map_new’ API to rotate the sec_hand

. . 4 b
Important thing is the degree
__________ Fstatie-vwoid - -
"""" > || move_the_hand(Evas Object *hand, int degree) |
Evas Map *m = NULL; ;"\
]

Call ‘move_the_hand’ function you've made before

Pass ‘ad->sec_hand’ as a parameter _

sec_hand is
rotated!!

m = evas_map new(4); 1
evas_map util points papulate from object{m,-hand);

evas_map_util_rotate(m; degree,i 368/2, 360/2);
evas object map set( ha,nd ; gﬂ(”" """""""

g-set(hand, EINA TRUE);
1

evas_object_map_enabl
evas_map free( m) ) -7

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




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, void *data)
{

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

Our code for Watch is here
In ‘app_create’ function ool Mg i s e R

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

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

Tizen Native Application
How often this ‘app_create’ function

will be called? 4L
B



Stage 4: Add operation to the watch Goal

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

istatic bool

‘app_create’ will be called just one time - > E_:{:_p_p__c_r_e_a_t;e_(_v_o_i_d__*_d_a_t_a_) __________________________________________________ i
from launch 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;
1 7 o ° ° ° }
app_control” will be called if application I
e X X T YT TEEEEEEEEET > E id * :
Is alrea dy launched when the another __?_p_g_ac_o_n_t_r_gl_(_a_p_p___c_o_n_t_r_o_l___tl_a_p_p___c_o_n_t_r_o_l_,__v_o_:l;d___d_a_t_a_)_ _____________________ i
. . /* Handle the launch request. */
application request to launch }
istatic void o oTTTTmmmmmmmmmmmmmmERRRRRA
> | ause(void *data) e |

_______ /* Take necessary actions when application becomes invisible. */

‘app_pause’ will be called if window

of the application is covered or hidden istatic void
7 gpp_rs_syys_(ye_lﬂ_:gg_té) __________________________________________________

g /* Take necessary actions when application becomes visible. */
-~ }
‘app_pause’ will be called if window ° FEERE G =y
L B — :
Of the appllcatlon IS ShOW /" /* 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

. : c LT istatic void O ommmmmmmmmmmmmmm
app_time_tick g |i.c'{a2p_.t_i_lae_t_i_c_ls(.w_a_t_c_'1.t_i_nle_.h__w_a_t_c_fl.t_i_rae_.._\chi_ti_*_qazt_aL _____________________ |
will be Ca"ed every Seconds /* Called at each second while your app is visible. Update watch UI. */
}

> L:{ap_p_a_l_b_i_e_n_t_t_i_c_k_ (watch time h watch time, void *data) !

'app_ambient_tick' ________ ; /* Called at each minute while the device is in ambient mode. Update watch UI. */
WIII be Ca"ed every mluteS & i;isiiz;;aia--;‘---------1 ----------- ;------;--;-------------------------'i
. iapp ambient changed(bool ambient mode, void *data) !
when watch become ambient or not .- 7 [eeeaia e L B e '

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

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

‘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

static void

Remove given code as default app_time tick(watch time h watch time, void *data)
{
T~ 2 . - =
’ . ] L2 Called at_each second while your app is visible. Update watch UI. */
(we don’t need to use this) N {--si3ppdata s *ad = data; |
tupdate watch(ad, watch time 0); _________________________ .. |
\ }

\ | static void
\| app_ambient_tick(watch time h watch time, void *data)
\

Call ‘set_the time’ function

static void

In ‘app_time_tiCk’ funCtion \\ ;{app_ambient_changed(bool ambient mode, void *data)
\\\ /* Update your watch UI to conform to the ambient mode */
\\\\
\\
\\\
\\
" h f . . | static void
. | app_time_tick(watch time h watch time, void *data)
Call the function you want to {3 el
. . . /* Called at each second while your app is visible. Update watch UI. */
\ \, * = .
be called every minutes N R A ——
KN 1 set the time(ad); i
\\ } o o o o o

s, | static void
] app_ambient_tick(watch time h watch time, void *data)
N

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

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




Stage 4: Add operation to the watch

In addition, you can change the Icon for your Watch

Goal

&

[ Project Explorer 8 =

viZWatch - wearable-2.3.1
» # Binaries
> i Includes
> 2 inc
> 2 res
» 2 shared
> Bsrc
> (= Debug
= 11ib
(= SA_Report

B tizen-manifest.xml

Double click on
‘tizen-manifest.xml’

l

You can find Overview of
the Watch Project on the right

' B Tizen Manifest Editor 5% |

@ Overview

General Information

Define general information about the application

Application ID org.example.watch

Package org.example.watch
Version 1.0.0
Label watch
Exec watch
Api Version 2:.3:1

Icon

i'-,fTTT—TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT—.
Source | watch.png ! Br~e. |

If you change this,
Icon will be changed

Launcher Icon

Author

Author
Email

Website

Description

OvennewfFeannesiPﬁvHegesjLocaHzaﬁonfAdvancedjﬁzendnanﬁestxnﬂ{
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Stage 4: Add operation to the watch

New Icon

l

Browse...

l

Select Image
you want

watch.png

Goal

Choose a icon resource (shared/res)
In addition, you can change the Icon for your Watch | ~
watch.png
Configure Icon
Select icon image
tnage filal/hone/junkyu/workspace/inage/bg.png | B preview(117x117
Densityh:;i’-g;’--:-‘ ------------------------ 4
[] Apply a circular shape \
i
( )
New Icon...
- -
|Delete iconr‘
Cancel L OK J
Configure icon — —
© choose an:icon #il ‘ < Back Next > Cancel Finish
Image file i_;r_o;:e____i Preview(117x117)
Density xhigh = | s
(] Apply a circular shape . .
You can find the image
[ ]
you selected on the list
< &g}é}_, Cancel l

OK
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Stage 4: Add operation to the watc]

In addition, you can change the Icon for your Watc

Goal

ig] watch.c & *Tizen Manifest Editor 33

@ Overview

General Information

pefine general information about the application

Application ID org.example.watch

Package org.example.watch
Version 1.0.0
Label watch
Exec watch
Api Version 273X
Icon
Source bg.png
BT i - H
1 1
1 1
1 - -~ 1
: :
Launcher Icod . | )t Icon is changed !!
i i
1 1
1 1
: 1

Author

Author
Email

Website

Description

Overview | Features | Privileges | Localization| Advanced | tizen-manifest.xml

Browse. ..

1

Also, in the settings menu
you can find changed Icon
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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

i

i}
&

[¢5 Project Explorer 53 Y& 5 4g) watch.c % | 5 Tizen Manifest Editor

Track the warning ey

I 2 #include "watch.h"
= FBtmdries 3
5 4~ typedef struct appdata {
symbol and check 4. o
» @inc Evas _Object *conform;

o Evas Object *label;
vSres Evas Object *week day;

5
6
7
8
> (= images 9 Evas_Object *moon;
e rea Son 10 Evas _Object *hour_hand;

¥ @ shared 1 Evas_Object *min_hand;
2 Evas Object *sec_hand;
4
5

1
J] i } appdata s;
: v @src : : PP b
: > [ watch.c‘I 1 #define TEXT BUF SIZE 256
» = Debug 17~ static void
: # 18 update watch(appdata s *ad, watch time h watch time, int ambient)
E}llb 10 {
= SA Report 20 char watch_text[TEXT BUF SIZE];
- . 21 int hour24, minute, second;
& tizen-manifest.xml 22
23 if (watch_time == NULL)
24 return;
25
o 26 watch_time_get_hour24(watch_time, &hour24);
n IS Ca Se 27 watch_time_get minute(watch time, &minute);
I 28 watch_time_get second(watch_time, &second);
29 if (!ambient) {
7 30 snprintf(watch_text, TEXT BUF SIZE, "<align=center>Hello Watch<br/>%02d:%02d:%02d</align>",
I 31 hour24, minute, second);
ere s unusea codae : 2 Yelsed | |
33 snprintf(watch_text, TEXT BUF SIZE, "<align=center>Hello Watch<br/>%02d:%02d</align>",
34 hour24, minute);
35 }
36
37 elm object text set(ad->label, watch text);
[@ Connection Explorer 3 BeEER®RD-~- = 0 | 38 } RS -
o G e
40- static void ; 5 ; .
» B emulator-26101 (w-8128-2) :i ;reate_base_gux(appdata‘s *ad, int width, int height)
43 int ret;
44
45 /* Window */
46 ret = watch_app_get_elm_win(&ad->win);

47 if (ret != APP ERROR NONE) {

Remove &
Run the Watch project !
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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 ,.Eh?:.‘iiiii‘
Can be found at the o
Homescreen

Same widgets can be found
To show different information

Widget Application
can be connected with . »
UI Application 11:27.]

| Sat 20 Feb




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%
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Stage 1: Understanding of Widget Application Goa

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
Vidget_app_lifecycle_callback_s ops = {0, }; .
intre; Life Cycle Callbacks
Eops.create = widget app create; L

| ops.terminate = widget app terminate; { | i

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_cb() —» Terminated

But, there are one more step of life cycle,
Let's go to ‘widget_app_create’
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Stage 1: Understanding of Widget Application Goa

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

UI Application create UI

static widget class n widget_app_create(void *user data) P M 1 r
y 2ot s . RN component in ‘app_create
app event handler h handlers[5] = {NULL, }; Y A
\\\\ I
widget_app_add_event_handler (&handlers[APP EVENT LANGUAGE CHANGED], ““~._ i
APP EVENT LANGUAGE CHANGED, widget app lang changed, user data);~] I
widget app add event handler(&handlers[APP EVENT REGION FORMAT CHANGED], | .. v
APP EVENT REGION FORMAT CHANGED, widget app region changed, TS
user data);

.................................................... . > Widget Application just

: ! te = d t t t P - M
i "'.'zcigg’ac'rgv'ﬁéﬁ'g’;éf%;;'sﬂafg;gé'c'g’:'z'f?-av' T 7 create Class for Wldget
i .pause = widget instance pause, e e 4 ’
i .resume = widget instance resume, e InStance N app Ccreate
; .update = widget instance update, Pt -
i .resize = widget instance resize, e
L}_L_________________________________________,_,..=:::Z:.'
returb widget_app class create(qp’s'/:;ser data); .

} Seesesasdiscasesemsaases UI for each Widget

Instance be create in
Widget Instance’s ‘widget_instance_create’

Life Cycle Callbacks & state
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Stage 1: Understanding of Widget Application Goa

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() —
—~ get_ ¥l _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 ol

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() G _Jwem” T /
el | e
- e "4"’ ] Il
initialize the application o e o s g widget_app_creaté_ch() ,/
—————— - ‘¢" . /
f'-'-'-'-'-'-'-'-'-t'-'-'-'-'-'-'-'-ff"—— :::::::::::::::::::- . ',"
! Main Loop | | Widget Instance 1 /
e e i i 1 Esscssssssrrsrrsrpesy 0202020202020 7
>‘ initialize the instance ;—-- ———————— # widget_instance_create_cb() //
4
. /
‘ resume the instance ‘r-- ———————— # widget_instance_resume_cb() r'-'-'-'-'-'-'-'-'-'-'f'
v - , i Widget !
y | ‘ . : i Instance 2 | -
pause the instance =" = == - ' widget_instance_pause_cb() il _
" =) | ol > Because of One Process,
‘ destroy the instance ‘(--'- ——————— - widget_instance_destroy_cb()_J ————————————— o . . . .
Bt if Widget Application is
i e e o > 1
S S terminated,
H 1
i terminate the application | = = = = w > widget_app_terminate_cb()
; [ 9 PP
T 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 Vil Tizen will provide wonderful
experience on your development
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Stage 3: Development of Widget Goal

Create Project for Wearable Widget Application using Template

(= w| Create a Tizen Native Application Project

Template 3§ Create a Tizen Native project of the selected type. ﬁ

R JEREN Online Sample User Template

. 0o
] ™ kel eoiin

(Circie) ALarm

(Circle) Alarm Widget
Wea rable (Circle) Task Manager
(Circle) Voice Memo
Basic UI

Basic UI (EDC)
Service

%
|

This is the empty template
project for developing Widget
Application

Required Version
Sample Version

Shared Library Size

Static Library
UI Builder - Single View

UI Builder - Single View (Circle)

Choose Widget T Buitder _ widget

UI Builder - Widget (Circle)

weaelelclelelcelclelelelole]

[@ connec fomm=mm———= -
| Project name:l Widget }
Lo C L CL LT

Package name: org.example.widget
| Profile: i @® wearable

Version:

Check Project name

[ Use default location

m————— | Location: |
Name

Working sets

[T] Add project to working sets

Finish —3

] @ < Bach Next Cancel | Finish | @
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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

3 _ Button part for click

Qg j ______ event with image

Add alarm’-.._#% Text part for detail

------- >

explanation text

So, we need two text objects and one
button object

106



Stage 4: Development of Widget

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

v Bsrc
> g
ik
Wtz

W connec

Nase

g DR LT -
ot b
& Project Explorer 22 ol =
o =
b o i o e
v S Widge! srnb il
F~weasss——t
* 150

» N vadget b

Open in New Window

Copy

Delete

Source
Move
LCUEL
I=poct
Expart
fefress
index
Resource Configurations

Run C/Ces Code Analysis

Chock AL and Privilegs Vielatinng Wi

Toan
Cospare With
Restore Trom Lecal Mistary

Frapeities

. D+«5-0-0-EW Y o=
Q o .nnn weld QY;:cn Native 1 Nesaurce
- [ <

k)
b Bk

File

£ Fil
Moudet
Source
Sour

e
file
File

<& Folder

Tizen Native Praject

Tizen Web Project
Tizan Meb Unit Test

Epample. .
Qther
th Duils . = B o B +«e™e«=n
mhyu/workaspoace/Alarsnidget /Dsbug /Al armvidget

— TS S
Installed the package: 1d(org. example. alarmidget), Version(1.0.0)
[Running the application...|
successfully launched
Tiren application i1z successfully launched

(11.864 sec)

D fwrdoet/res

4""'
’
v

C o) py/”

s’

7/

alarm no alarm_
icon.png

masking_bg.png

Goal

This folder is for images
that we will use for button object

|

v =Widget - wearable-2.3.1
> & Includes
v @ 1inc
» [n widget.h
v @Bres
» (2 shared
Y (@Bsrc
» [¢ widget.c
= 1lib
tizen-manifest.xml

Paste

v =Widget - wearable-2.3.1
> i Includes
v @ 1inc
» [n widget.h
v (B res
» B shared
Y (@Bsrc
> ¢ widget.c
=1ib
tizen-manifest.xml
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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, 1nt w ;nt h }void *user data)
s S = e G g
‘WidQEt.h' file is included widget instance data s *wid = (widget instance data s*) malloc(sqzeof(wmget instance data s));
int ret; l !
This library provide many '-, 5
if (content != NULL) { \ i
useful APIs /* Recover the previous status with the bundle object. */ ': i
) b
. . . -f-*--V»Lmdew--*-A ---------------------------------------------- ) ". .:
This window is dependent on _,7. ret = widget_app_get_elm_win(context, &wid->win); | i i
_______ [ “tf-(ret- PRSI ON NONE) s {sassssssnnssnnssnnnssnnns | H
the Homescreen - dlog_print(DLOG ERROR, LOG TAG, "failed to get window. err = %d|", r!et);
return WIDGET ERROR FAULT; ' !
} .
levas_object_resize(wid->win, w, h); L .
R e R S e 1N | H
/* Conformant */ N v
wid->conform = elm_conformant_add(wid->win); \ '|| E
evas obJect size hint _weight_set(wid->conform, EVAS H‘LNT EXPAND, EVAS HINT EXPAND);
elm_win_resize obJect add (wid->win, wid- >conform) N ‘.l E
evas_ob;ect_show(md ->conform); Ny .
‘label’ is also for text - Il S : . 4
! /* Label*/ : N~ 4!
.w1d >label = elm_label add(wid->conform); ! AV v
Ievas _object_ resize(wid- >label, w, h / 3); i
1 .evas _object move(wid->label, w / 4, h / 3); ! o
So, we need two objects e b s i | These values are decided
for Button and one more text el object Text set(wid->label, Hello widget");i|  hy ‘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 e }
. e ar . i widget app_context_set tag(context, wid); |
structure ‘wid’ at any functions| ‘“revwrsnrooerERROR-NONES===="===="=========- '
. 1 7 }
with ‘context
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Stage 4: Development of Widget

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

Goal

'* Label*/
wid->label = elm label add(wid->conform);

J/
/

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

evaS_object_resize(wid->1abelj 300, 80): e

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

elm object text set(wid->label,}"Alarm Widget"); /,/"
/* Detail Text */ e 1
Evas Object *detail text = NULL; T
detail text = elm label add(wid->conform); _J_yy»‘: """

evas_object_show(detail text);

ielm object text set(detail text,i '<font size=33>Add alarme/font size>')3

-
-
-
-
-
-
-
-
-

,(110.260) < ¢

|~

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

size, align etc

109



Goal

Stage 4: Development of Widget

Add button for ‘click event’
When the button is clicked, we should do something (131,131

’ . 'l \\ 4

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"); /
} /'
S T Add alarm
/* Add Alarm Button */ ,// ,,,,,,,, X
Evas Object *button = NULL; e (180, 180)

-

evas_object_ re51ze(button| 98, 98);! ST -> Because. size of image for
___________ / I

r _________________________________________________________ _'l.,~~~~ o

: evas_object_move(button, 180 - 98/2, 180 - 98/2); i ~~~~~~~~~ bUtton IS 98X98

Starting coordinate is left 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

"%S%s", resource path, "images/alarm no alarm icon.png");

~~~~~~~~~~~~ Indicate
img = elm _image add(button); =  ~~-~<
[res/|mages/alarm no_alarm_icon.png] file
{eln_image_file_set(fing, image path, NULL)
..---------------------------------:::::::: ~~~~~ >

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?




Goal

Stage 4: Development of Widget

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)
: { T pessscosses - o
button = elm_button_add(wid->conform); i } dlog‘prmi(.o_l"_of__lr?_. LOG: Tk, A, Alarw 33 CLICKER: )
i E
FEEEE TR TSR TS TSR TS E SRR ST SIS ST IS TSRS TS S S - 1
ielm object style set(button, "transparent") q--- gifdef LOG TAG i DLOG DEBUG : D
#undef LOG TAG i
e ; i DLOG_WARN : W
#def.l.ne LOG TAG "w1dget"' i
e ] | DLOG_ERROR : E
n 1
n ° ° ° :
i In ‘inc/widget.h’ file,
11\
1\ ° ° :
i\ this log tag is declared !
1
L ;
o :
: I: Tasks i =5 Logm = 7
1 1
I \ s pmm———
IRy i negEeee = 3 B85 v
1 1 Sl
emulator1:2610\‘1 (alarm)
I +r
Time i “‘ Level  Pid Tid Tag iMessage i
2-22 ?0.28:‘\‘32.800 Info 9893 9893 widget 1i Add alarm 1s clicked i
i 1
02-22 ?1‘:23:'\;&».430 Info 9893 9893 widget i Add alarm is clicked i
Add a|arm 92-22 ?0:28:5‘3.490 Info 9893 9893 widget E Add alarm is clicked E
‘ 02-22 #O 29:00.690; Info 9893 9893 widget i Add alarm is clicked !}
: G
02-22 i’O:EQ:Oj‘.B@ Info 9893 9893 widget E Add alarm 1s clicked i
02-22 iC.BZ:OB‘\‘.HO Info 9893 9893 1dget i Add alarm is clicked i u
1
_g;_;;‘zmig_;wmf\g:;ghznfo 9893 9893 widget LAdu alarm is clicked |
v 2




Stage 4: Development of Widget

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 UI Application

Add alarm

Add alarm

Goal



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

4. Widget and UI App monitoring
the change of memory area
and read the change

" " 2. When UI App has some change,
' write the information of change

3. When the Widget has some change, ™. | ™. N
to the memory area

write the information
to the memory area




Goal

Stage 5. Connection between Widget & Ul

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 AP], it is possible to recognize the change of the data

And One more thing you should do
before use these APIs




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 UI data | org.example.alarm: RW
Application

¥




Stage 5: Connection between Widget & Ul Goal

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

Existing Projects into Select archive file ->

Right click -> Import Workspace -> Next Browse..

% PI'OjECt Explorer 22 ‘ =) (] Setect 1 gt Prajects e |
L i CIuute Nuw Drajects Trom an archive file of rector i? ‘il Select 4 dLréCtory o Suarch fur eaisting Cclipis projects u /
= & ~ .
iE ={> Selnct an Isgart sowrce
> X Wi > r -2.3. .
iz Widget wearable 3.1 : = ® :
5 Ar ree
A -
‘ Fi
! LPrefer s
uew » > s &/Cos
» e ult
Show In Shift+Alt+W » o .
f:xh
o
Paste ctri+Vv
Export...
Refresh F5 2 Y. gra—() ancet 2

Select given sample
‘Alarm’ tar.gz Finish

B Ipart Projocts — [ Project Explorer X | = 7
4wk enckspaee Belact & diiwctory 10 searxh for wxisting £olipse projects !: "' |
fr—1 g = v d
oeres » SuE Medified Salait tung dirwctsr ; [ &
A furch & vidget oo @ talact groklve tile : IRann/ | wRyu/workspace /Al arm. tar. 52 . nytwin E] =">
D Mcently Ui ! ¥y C
= . iod % 178 &> Alarm - wearable-2.3.1
& ide § J v
ey - e M1 01y 87 W Alars (Alare) feiect Al . 2
oy @Ay e » SWidget - wearable-2.3.1
o Fil T ™. 33 1w
inbac
) Mus
‘l‘:c:urm
@videss ] e

- You can find ‘Alarm’
i s i on the ‘Project Explorer’
Now, let’'s package these Applications

< | ¥ cancet | 17




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

a5

= A () [€] widget.c %

> =SAlarm - wearable-2.3.1 1 1 #include <tizen.h>

To share the data using ‘preference’,  Gvidget - v tlew

Go Into

package these two application open in ew windon

Copy Ctrl-c:

[ Project Explorer £3 =

Delete Delete

> >Alarm - wearable-2.3.1------ -+
> = Widget - wearable-2.3.1 -—-

Source v

b
Rename. .. FZ,

Import...
Export...

Build Project

Alarm(right click) S Frajecs -

Close Project \

Close Unrelated Projects

Export to CLI Project [
Build Configurations »
Build Package by
Index

°
Pro pertles Connection Exp Run C/C++ Code Analysis

Check Potential Bugs with Build
" Check API and Privilege Violations With Build

Profile As

Debug As

Run As

Team

Compare With

Restore from Local History...
String Localize...

Configure




Stage H: Connection between Widget & Ul

Choose which Application will be packaged

Tizen SDK

l

Package

l

Multi

l

Check "Widget'

l

OK

Properties for Alarm

& |

> Resource
Builders

> C/C++ Build

> C/C++ General
Project Facets
Project Reference
Run/Debug Settinc

Wi, Snippets
Task Repository

Rapid Developme
Static Analysis
» Validation

Multi Package

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

Native Widget Applications

Cancel

| G

Goal

After finished packaging,

[¢5 Project Explorer £3

& Alarm - wearable-2,3,1
b»E%Widgeti[w;th Alarm]i- wearable-2.3.1

when you run the ‘Alarm’,
the ‘Widget' also be run




Stage H: Connection between Widget & Ul

Run “Alarm’” Ul Application

oy Project Explores 31 =% Y =0

PiSAlamm - wearal' "
New

» Suidget (with 4

Source

B Connection Explon

Chec W Priy Ge srions wWith B
*» [ esulator-261
3 Frotile As qa

oLV iR Wative Apfilication

Let's check file directory of
two Applications

¥

Right click
on 'Alarm’

—> Run As —

€=

Goal

Tizen Native
Application

You can find this warning

already exi

Overwrite

sts

| | Overwrite All

@ /home/junkyu/workspace/Alarm/Debug/.packaging/shared/res/preview.png

Ignore ALl | |

Cancel ‘[ Ignaﬁe J

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

vgSAlarm - wearable-2.3.1 v 2EWidget [with Alarm] - wearable-2.3.1 v £Widget [with Alarm] - wearable-2.3.1
S g;,:' Binaries » 3 Binaries > %ﬁ? RAinaries
» il Includes » @ Includes D
» @inc > @8 inc > il Includes
v B res v 8 res > @Binc
v (= edje -
‘m]ain edc Eiimages > @@ res
e ) « alarm no_alarm_icon.png v (B shared
4 -
o 1cdpopup btn checsajne nNname Of t he fllek9 . mazkmg bg.png Change preVIeW png v = res
¥ 2B share v share
icon.png
Vi res ShOUId be ChamQEd v (=res _> Wld et n ’ Q """""""" 1
@ alam pog @ icon.ong g ’p ‘; > I.Wldget png |
|_ e et e s 2=ET 1 icon.png_______ e . o
| @preview.png b = y B R Ll > (5 Src
W D T e e e e e e e e e e - review.pn -- H
I St b RS i § Opeiepy | b Db Double click
» (= Debug g ésrc = J
ol > @ Debug e 1.xh [tizen-manifest.xml]
> Gedje &1ib L wc—— i
. 4 i
@& lib (& SA_Report ' B tizen-manifest.xml !
(=SA Report B tizen-manifest.xml b i Sl i
& tizen-manifest.xml

Q Tizen Manifest Editor §3 ’ . . .
1 <?xml version="1.0" encodlng— "utf-8"7> [tlzen manleSt.XmI] IS

2= <manifest xmlns="http://tizen.org/ns/packages" package="org.example.widget" api-version="2.3.1" version="1.0.0"> Where the properties Of

3 <profile name="wearable" /> : , , .

T T Change [preview] -> (WIdgetl | (o e oo,

L e piep it e view image of the | PP Pacakge name,
_ 9 </manifest> T Icon, image and size of
Hio Click this tab application preview and etc...}

Overview |Features | Privileges | Localization iAdvancep tizen-manifest.xml
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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

' 111:40..)

Sat 27 Feb

Find [Widget]'s preview
and click

Find [Widget] launched

Let’'s check what scenario
we will implement

.

Add alarm

122




Stage 5: Connection between Widget & Ul Goal

There are three scenario that are available below

1. Launch ‘Alarm’ to set 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 Goal

Launch [ Alarm ] Ul Application using [ app_control ]

(Add privilege to use [ app_control ]) 2. Click [Add]

i® Privileges

Privileges

At first, to use [app_control] -

uthentication process later
° ° s appman [l m=m——= 1
We need to add prIVIIege http://tizen.org/privilege/appmanager.launch : Add: :

3. Search [appmanager.launch]
i Privileges
Privileges and Select

Your application must have corresponding privileges to handle platform and user-

sensitive data. The selected privilege will underge on authentication process later
on, so select only the one you really need.

(Add...

@ ‘ Cancel ] 0K .
Remove

1. Open [tizen-manifest.xml]
of the [Widget]

Overview ] Features | Privileges | Localization | Advanced} tizen-manifest.xml

#® Privileges

Privileges

Your application must have corresponding privileges to handle platform and user-

sensitive data. The selected privilege will undergo on authentication process later
on, so select only the one you really need.

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

| Remove |
Overview | Features | Privileges | Localization | Advanced | tizen-manifest.xml

4. [ctrl + s] Save

Overview | Features |Privi|ege5 | Localization | Advanced | tizen-manifest.xml |
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Stage 5: Connection between Widget & Ul Goal

)

Launch ‘Alarm’ Ul Application using ‘app_contro
(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 */ 1 '
R TR > Evas Object *button = NULL; Pass ‘context
button = elm_button_add(wid->conform); instead of ‘NULL’
. elm object style set(button, "transparent"); :
Addalarm 0% evas object resize(button, 98, 98); ¢

evas_object_move(button, 180 - 98/2, 180 - 98/2); cooeocomocmmcocon oeeees
evas_object_smart_callback_add(button, "clicked" 'L add_alarm_ cb 'contextl
evas object show(button); @ = = |essssstsssssssnsesllsssssssss

—
-~
-
-
-

>
-
-
g

_.- |static void _add_alarm_ch(void *data, Evas’obaett *obj, void *event info)
Add ‘app_control’ .- ¢ TT T
,,,,,, dlog_print(DLOG_INFO, LOG_TAG.-*Add alarm is clicked");
""""" } a"””
- — —
- static void _add_alarm_cb(void *data, Evas Object *obj, void *event_info) |  __--~
<t L
dlog_print(DLOG INFO, LOG_TAG, "Add alarm is clicked"); = __--=~

This parameter means using
widget instance data s *wid = NULL; s ,
3P CONtEoL N BPR CORLROL ;o mommmommmccmmmcnmmcnnees app_control’ to request launch(there are other

|w1dget context h context = (widget context h)data‘ , ,
---------------------------------------------------------- parameters and ‘app_control’ can send other requests)

.
-
-
-
-
-
-
-
-
-
-

_, Set ‘app_id’ of the Application

app_control_set_app_id(app_control,{ "org.example.alarn"); will be launched to the ‘app_control’
}

125




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");

- -4

-
N
o
=
wn
r+
(2]
-
jo¥]
"

-
[
=
wn
+
Q
o=
M

lfD
[
Q.
I
=
[wh
.

o
m

lﬁ'
D

©

F

Vo]
m

lr"'
[
Q.
(2]
o
3
+
]
>
+

1
instance 1id);
IR NIRRT - i Mgt SO A B et R rome Y\ P SN m il } e i

_-nﬁ app_control_destroy(app_control);i

—~

~ 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 Ul App, save and send [instance_id] using [app_control] <-

o o o o o o o o 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 Goal

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

?tatic void app_control(app control h app control, void *user data) the [app_control] Signal, the
char *operation = NULL; . .
char *alarm id = NULL; [app_control] function will be
...... app_control_get operation(app control, &operation); operated first
} else {
ret = app_control_get_extra_data(app_control, -fEé}XHEE'¥B_EEE_£FF"EBE¥EEEI.ZE_IH?S'IHZ{;KZE'IEF ------------------------

1¥ (ret 1= APP. CONTROL-ERROR NONE) { = Secscssssssessscsssssscsscscsssssd Gansanananmnsnmmmmmnmmne

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

return;

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

data initialize widget datal();

Get the information to check what operation will be operated
.> [Widget] send [APP_CONTROL_OPERATION_DEFAULT] and this
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]) .,



Stage 5: Connection between Widget & Ul Goal

Launch [Alarm] Ul Application using [app_control]
(Run and check the operation)

Find [Widget]'s preview
and click

Find [Alarm] launched Click [+] button

\ Press back key

Find [Alarm Ul App]
launched

Let's Set alarm using
[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

\\ Click alarm image

How can display this alarm

Check the alarm information on the [Widget]?
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Stage H: Connection between Widget & Ul

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

Goal

{

}

struct tm *saved time = NULL;

char alarm time[BUF LEN] = {0, };
char alarm id str[BUF LEN] = {0, };
int alarm id = 0;

/ -

* Let the widget knows what the time 1is for alarm.
e —————
Lsaved_time = data get saved time from gendata(gendata); E

I s @Rl o N .

static void _alarm_set_time_for_widget(struct genlist item data *gendata)

Get the time information

’

snprintf(alarm time, sizeof(alarm time), "%02d:%02d PM", saved time->tm hour - 12, saved_time;;fﬁ_min);

} else {

,/

snprintf(alarm_time, sizeof(alarm_time), "%02d:%02d AM", saved time->tm_hour, saved_timg;éim_min);

}

alarm_id = data get alarm id from gendata(gendata);
snprintf(alarm_id str, sizeof(alarm id str), "%d", alarm_id);
idata_add_widget_data_bundle_by_str("AlarmTime", alarm time);
idata_add widget data bundle by str("On0ff", "On");

1

1

i
idata_add_widget_data_bundle_by_str("SetAlarm“, "Set"); ,{’

1

1

idata add widget data bundle by

,/
,/
td

Save thg,déiia to bundle
1 as a_[Kkey-value] pair

’/
,/
s’

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

T T T e S g i S S ————

Actually, we should
know is this function

preference_set changed cb(s info.instance id, alarm on off changed cb, gendata);

s info.instance id = NULL;

_This [instance_id] is
from [Widget] using
[app_control]

Let's go to the
[data_set_widget_alarm_t
o_preference] function

¥
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Stage H: Connection between Widget & Ul

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

-
-~
_-

-
-~
-

-

bundle raw *r;
int len;
int ret = 0;

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
.
-
-

dlog print(DLOG ERROR, LOG TAG, "widget bundle is NULL");
return;

e e s s e e e
-
-

~—a
~
-
-
-
R o o T e e T e e e e e T e i e e e e e
kT
-~

ret = preference_set_int((const char *) r,
if (ret !'= PREFERENCE ERROR NONE) {
dlog print(DLOG ERROR, LOG TAG, "Failed to set len");

~
S
~
~,
~
~

g -

(const char *) r, len);

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]

>

B

Goal

> [s_info.widget_data_b] has many

information formed [key-value] pair

[preference] only can save data that
is formed [key-value] pair

But data type [bundle] is not formed
[key-value] pair

So [bundle_encode] change bundle’s
type to (const char *) to use as a
value of [key-value] pair

Set bundle has many information as
a value to the key named
[instance id]
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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; 7 Get the string refer to the
widget instance data s *wid = NULL; //’
char *bundle string = NULL; el bundle saved data
char *alarm_time = NULL; gl
int len; o
bundle *b = NULL; P
bundle_raw *r = NULL; > Get the [len] that is another
T EEEE————, A’—’—————————————————————“‘1’——
N | — idlog_print(DLOG INFO, LOG_TAG, "[Alarm] changed the gata”key [insta}r‘lig,__idi"');i key to get bundle
I i R TR EEET CEATPT TR YT e Y R
1 o
i widget_app_context_get_tag(context, (void**)&wid?; = -7
1 Re ——
1 PR Prtae
1 e -
i preference_get_§tring(key, &bqndle_striqg);— ________________ > Get bundle from [I"] & [|en]
I preference_get_int(bundle_string, &len)y7 -7
i r = (bundle_raw *)bundle_string; @ ___oee=mmmTTT0
V| T T e RS e
V| g somssss tgecessmeres  sosmndh L omee==TTT °
i b = bundle_decode(r, len); -] > Get alarm time from bundle
O e
L 1 e S L L Ll ° °
E bundle get str(b, "AlarmTime", &alarm time)7~ using key [AlarmTime]
{-1-----Ldlog_print{DL0G INFO, LOG TAG, "alarm time: %57, "alarm time); i
i ]}
1
i
i Check the log to find whether this
1
i function is called
1
i L Problems 1 asks ) console B Call Stack B Log DOQEEE & - B BB Y=o Let's d|sp|ay
: emulator-26101 (w-0227-1)|
i Time Level  Pid Tid Tag Mgssage alarm tlme
: 82-27 15:32:35.050; Info 3438 3438 CAPI_WIDGET; widget app.c: check status for cgroup(118) > enter foreground group
! 02-27 15:32:36.006; Info 3438 3438 widget Add alarm is clicked °
i 02-27 15:32:36.030: Info 3438 3438 CAPI WIDGET: widget app.c: provider pause cb(277) > widget obj was paused on the [Wldget]
t-> 82-27 15:32:36.0401 Info__ 3438 __ 13438 _ _: CAPT WIDGET: widget app.c: __check status for cgroun(128) > enter background group
i-BZ—N 15:32:37.970; Info 3438 | 3438 -widget [Alarm] changed the data key [instance id] : |

1
02-27 15:32:37.986| Info 3438 3438 widget alarm time: 03:32 PM -:
Tag 2 | |widget \ 133




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

N p
\ - P
N y

P -
__________ /
s /7 N\ . TTmmm——— 4
\ 'l By =
b &
\ ! [|
§ !
. 1
] f
-
I

Change the image
and move the position

IGEEE. > ()

~~~~~ >
Delete




Stage H: 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 */

detail text = NULL;

detail text = elm_label_add(wid->conform);
evas_object_resize(detail text, 160, 80);
evas_object_move(detail text, 110, 260);
evas_object_show(detail text);

/* Add Alarm Button */
button = NULL;
button = elm_button_add(wid->conform);

evas_object_resize(button, 98, 98);

evas_object_show(button);

/* Image for Button */

img = NULL;

char *resource path = NULL;

char image path[1024];

resource _path = app_get_resource_path();

img = elm_image_add(button);
elm_image_file_set(img, image path, NULL);
elm object content set(button, img);

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

elm_object_style set(button, "transparent");

evas_object_move(button, 180 - 98/2, 180 - 98/2);
evas_object_smart_callback_add(button, "clicked", _add alarm cb, context);

snprintf(image path, sizeof(image path), "%s%s", resource path, "images/alarm no _alarm icon.png");

Add these variables to the
structure variable [widget_instance_data_s]

- typedef struct widget instance data {

Evas Object *win;
Evas Object *conform;
Evas Object *label;
Evas Object *button;
Evas Object *detail text;
Evas Object *img;

} widget instance _data_s;

Fm————t-

This structure [wid] should be set to the [context]

widget_app_context_set_tag(context

, wid);

Get [wid] in the any function using [context]

widget app_context_get_ tag(context,

(void**)&wid) ;

/* 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, 110, 260);
evas_object_show(wid->detail text);

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

/* Add Alarm Button */

wid->button = NULL;

wid->button = elm_button_add(wid->conform);

elm_object _style set(wid->button, "transparent");
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);

/* Image for Button */

wid->img = NULL;

char *resource path = NULL;

char image path[1024];

resource_path = app_get_resource_path();

snprintf(image path, sizeof(image path), "%s%s", resource path, "images/alarm no _alarm icon.png");
wid->img = elm_image_add(wid->button);

elm_image file_set(wid->img, image path, NULL);

elm object content set(wid->button, wid->img);
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Stage 5: Connection between Widget & Ul Goal

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, 300, 150);

evas object color _set(wid->label, 255, 255, 255, 255);----- > Set text color [White]

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

-------

evas_object move(wid->label, 60, 80); ———com oo

snprintf(time text, sizeof(time text), "<font size=60 font weight=bold>%s</font size>", alarm time);

L>

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

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

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

\ Click back key

Find [Widget] launched Find [Alarm] launched

.\Click alarm image

N
A\

\ ‘\

Add alarm



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

Click number of [Mins] Click set button Check alarm
Rotate this

A Point to change A
" 4 Y

the number

hV
| Click
) Home button

Swipe to the left Find alarm widget

/
f

111:40..
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