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- Introduction

Period

- 2014.05 ~ 2014.08 (4 month)

Environment

- OS : Windows 7, Raspbian Linux
- Kernel Version : 3.6.11+

- Tool : G++, VIM, Qt creator, Tizen IDE,
Visual studio 2012, IAR Workbench for ARM

- Library : Qt 4
- Language : C, C++
- Devices : Raspberry pi, Tizen RD-PQ, ARM cotex-M3
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- Motive
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- Architecture

Wi-Fi Direct

" File & Sound
transfer

File & Sound
transfer

Tizen
Smart Phone

Keyboard & Mouse Share

Tizen Robot
Docking Station
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USB Mount Motion
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-+ Members Role

Hong, jaesub (PL)

Sharing Clipboard
Create & Control Mouse, Kbd in Tizen

Jung, yuseok

Design Robot docking station
TFT LCD Ul Implement at Reapberry

Baek, seunghoon

RTP / RTSP Streaming
MP3 Frame Analysis and Transport

Kim, dongmin

Wi-Fi Direct & Network
Packet design



Tizen App.
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----- * Tizen Platform

Web applications Native applications

A

v - -

Web framework Native framework
secaCorten || Loewens || Vs || Wesa || s
 Net Tesgrony Messages —

App framework Graphics/Ul Multimedia |[ Location Messaging Web

Security System Base |[ Connectivity Telephony FiM
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- Ui App vs Service App
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RemoteMessagePort::SendMessage()

LocalMessagePort:: AddMessage PortListener()
IMessagePortListener::OnMessage ReceivedM()

- IPC & FAlCH 7HE
- Named Pipeline
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=% Uinput & XTest

GETTING STARTED WITH UINPUT: THE USER LEVEL INPUT SUBSYSTEM

uinput is a linux kernel module that allows to handle the input subsystem from user land. It can be used to create and to handle input
device in /dev/input directory. The device is a virtual interface, it doesn't belong to a physical device.

In this document, we will see how to create a such input device and how it can be used.

1. CREATING AN INPUT DEVICE

Once the uwinput module is installed (via modprobe or insmod), a character device is created, named as /dev/input /uinput (or /dev/uinpt
interface between the application and the kernel input subsystem.

To use uinput, we need to open the character device in write-only and non-blocking mode:

#include <linux/input. h>
#include <linuzfuinput.h=

©xam 202 Detad.. ) Wikimeda Comm.. @ newielap/Ani . v o+l -Lambda. The LPK-2 Bxam

The Linux Kernel Archives

int fd;

fd = open("/dev/input/uinput”, O_WRONLY | O_NOWBLOCK);
ififd < 0Oy {

Protocol  Location

5 Folders. 3 Fles (78.9 K8}




~+ Catch Communication Event

How to call signal generating for RD-PQ device.

BY JS Hong. 3 J

- BY Marco Buettner, 7 Aug 2013, 06-09

RD-PQ and RD-210 doesn't support SIM because of licence issues.

LOG IN TO POST COMMENTS

BY Marco Buettner, 8 Aug 2013, 01:16

A small example: If you get the device as import Samsung/Linux Foundation has to clarify it as smartphone because you have a GSM-Modem
which work. But without a functional GSM-Modem you can deliver it as "Multimedia” device. lts cheaper and doesn't need more test for your

mobile network. So its easier. Thats one of the reason.

LOG IN TO POST COMMENTS

Thank you. BY Maio Buettner, 15 Oct 2013, 02-44

LOG IN TO POST COMMENTS Mo

ﬁ
LOG IN TO POST COMMENTS
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- Get Clipboard at Tizen

v FYMunseok Choi added a comment - 29/Aug/13 8:03 PM

For using Tizen::Ui:Clipboard in a service application,

(1) manifest.xml = Advanced > Miscellaneous Options = Please check "Use Ul components in a service application”

(2) Because a Clipboard data is sent and received with X window which is created by a Frame, please create and show a Frame.
Thanks.

v [ itou added a comment - 20/Aug/13 10:00 PM

Thank you for your confirmation.

= (1) manifest.xml= Advanced= Miscellaneous Options= Please check "Use Ul components in a service application”
The application no longer kill in a way that had you taught.

Clipboard = Copyltem also ends with E_SUCCESS.

However, the string is not copied to the clipboard.

Again, | ask for confirmation.

v FAMunseok Choi added a comment - 29/Aug/13 10:21 PM

For succeeding copying a string to Clipboard, App should have a Frame to be shown. Because a X window is needed for sending and receiving a data between App and Clipboard

daemon. We will fix that the result is E_SUCCESS without creating and showing a Frame.
Thanks.

v F1itou added a comment - 29/Aug/13 11:02 PM

Thank you.
The service application, and | understand that you can not copy a string to the clipboard.
I'will close the status.

ref. https://bugs.tizen.org/jira/browse/TDIST-299
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https://bugs.tizen.org/jira/browse/TDIST-299

Network

23-2th. Kim Dong Min



~%*  WIiFi-Direct

7

Wilsy

N

CERTIFIED
Tested Dual-Band
Spatial Selectable
Streams 24GHz 5.0GHz
Transmit 1 1
Receive 1 1

result WifiDirectService: InitializeWifiDirect{const Tizen:Base: 5tring&)(114) = [E_SYSTEM] Initializing Wi-Fi Direct has failed. [0xFFFFE202]

result Tizen::MNet: Wifi::_WifilpcProxy:InitializeWifiDirect() const(774) = [E_SYSTEM] Propagating through IPC.
bool Tizen:Net:Wifi:_WifiDirectSystemaAdapter:Construct()(1174) = [E_SYSTEM)] Failed result from wifi_direct_initialize() is Qufffia207.
static void Tizen:MNet:Wifi:_WifiDirectSystemAdapter:InitSingleton()(79) = Error cccured in construct.

Wireless LAN
n

= Ml o B Lam ol

Wi-Fi CERTIFIED™ Interoperability Certificate Certification ID: WFA 16603

static Tizen:Met:Wifi WifiDirectDevice* Tizen:MNet: Wifi:_WifiDirectDevicelmpl:GetWifiDirectDevicelnstanceM(const Tizen:Net: Wit WifiDirectDey
static Tizen:Met:Wifi:WifiDirectDevice* Tizen:MNet:Wifi:WifiDirectDeviceManager: GetWifiDirectDeviceM (const Tizen:Met:Wifi: WifiDirectDevicelr
bool MainForm::UpdateCurrentState((769) = Failed to get Wifi Direct Device

virtual result MainFcrm::C1Initializingc:(llzj: > Failed to initialize the current state

This certficate ksts the capabiities and features that have successfully completed Wi-Fi Allance
interoperability testing. Additional information about Wi-Fi Afiance certification programs is
available at www wi-fi org/certficaton_programs php

Certificate Date: September 13, 2012

Company: Samsung Electronics

Product: GT-19300_TIZEN

Model/SKU #: GT-I19300_TIZEN/

Category: Smartphone, muki-mode (Wi-Fi and other)
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System architecture
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RTSP Streaming &
Extract MP3 Frame

23-15t SeungHoon Baek



-+ MPEG-1 or MPEG-2 Audio Layer IlI

Commonly referred to as MPEG-1 Audio Format
and loss original data

AAU(Audio Access Unit), Audio Tag

AAU consists of some format




Lyrics3v2
(AAU set) (Tag)

: : + A lots of Frames :
Variable Length Tag S A e T e e End of Files 128 bytes
* A lots of Frames : :  Encoding Error
* Synchronized Bit
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MP3 data
(AAU set)

Header

MPEG Audio Version ID
Layer(l, 11, 111)

Bit Rate(320Kbps)
Sampling rate(44100KHz)

Sidelnfo

* MPEG Audio

Compress
Algorithm

21/41

Main Data
(Audio Sampling Data)

* Real Audio Data
* Check Padding Bit
« 1 frame = 1152 sampling data




MP3 data
(AAU set)

11-bytes is
Synchronization bit

Another Bit is AAU
Information Data

Bitrate
Sampling rate
Padding

Private

Channel mode (stereo)
Mode extension (joint stereo
Copyright

Original

Emphasis




~* How can | extract mp3 data for streaming?

ID3v2 Tag Area

First AAU Data
(‘FF FE’ is Synchronized
bits)

Extract
ID3v2
Block

Find End Extract

Find First
AAU
Header

ID3v1
Block

AAU
Header

Sequence searching

Cffsetc (h) 00

00000000
00000010
00000020

00000050
00000060
0o00007T0
Q0000080

000000AD
Q00000BO
gooogooco 7T
0o0o0000DD  BO

01

oo
Ca

0z

20
BO

03 04 05 06 OT7 08 0% 04 OB OC OD OE OF

'hL° ¥eHiTPELl. ...
LE®-Te4 BATR:T

.DancelUSLT......
kor. [HiptECECE
°E .T.e.l.1l. .m.

00 &F 0O 2. M.0.W. .N.0.
00 6E 00 &F 00 77 00 OD OO0 OR OO0 BO C& w.
Ce BO Ce 20 00 54 00 &5 00 &C 00 &C 00 °E°E°E .T.e.l.1.
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Received Not Received
AAU AAU

, GPIO HEADERS RCA VIDEO OUT
AUDIO OUT

DSI DISPLAY
CONNECTOR

CARD SLOT
'K OF BOARD)

* Alsa Audio Frameworks
*  Output audio-jack using mplayer



~* How can | extract mp3 data for

streaming?

LS 0f Q| At B M X| & M ESE7| 9|8 Exception Classlﬁ

MPAException

-m_bGetLastError : bool
-m_szFunction : char[MAX]
-m_szFile : char[MAX]

+GetErrorEscription() : char *()
+ShoweError() : void()

MPAFile

-m_pStream : MPAStream *
+m_pFirstFrame : MPAFrame *

+GetBegin() : int()

ohAof &% T 26H0] dwOffset + dwSize 23 CIO|EH & 91 HITHE tatsl = TS ¢%"'ﬁ
MPAStream

+m_szFile : char*

+ReadBytes(int dwSize, int dwOffset, bool bMoveOffset, bool bReverse) : unsigned char* ()

MPAFileStream

-m_dwOffset : int
-m_dwBufferSize : int
-m_dwBufferDataSize : int

+GetEnd() : int() v
+GetFileSize() : int()
+GetLengthSec() : int()
+GetPlayTimeSec() : int()
+GetTotalFrameCount() : int()

MP3 File At & LtEHL = S22, AIZt0t £ R E LIEF D 249 A|2tS =85t

AAUZ LtEtLHE S22, MP3 Frame DataS £ €0j2& 9

-m_pBuffer : unsigned char *

+Read(unsigned char* pData, int dwOffset, int dwSize) : int()
+FilBuffer(int dwOffset, int dwSize, bool bReverse) : bool()
+SetPosition(int dwOffset) : void()

MPAStream Of| A 9{0{ 0!

OoF

MP3 G| O| E{ £ Buffering

ise o

MPAFrame

+m_pHeader : MPAHeader *

+m_pStream : MPAStream * MPAHeader

<

+GetFrameBuffer() : unsigned char *()

+CalcFrameSize() : int()
+GetSubsequentHeaderOffset() : int()

+GetFrameMillisecond() : int()

AAUS| HeaderZ LIEHE %ena'ﬁ

+CheckCRC() : bool()
+IsLast() : bool()




Streaming
Client

Packet

' Network
Receiver

Decoding

Audio Data — Play Audio
(MPEG-1 Audio)
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~+ RTSP + RTP(Streaming Protocol)

————DESCRIBE———p.|

-—
Server -
—————PLAY——
RTP RTSP ) ) Client § Server
(Real-time Streaming Protocol) ¢———RTP audio——————

. g———RTP video————

: —————PAUSE— 5
Client -

TEARDOWN— 3|

1. Control Streaming Data for real-time Transporting

2. RTSP don't transport Streaming Data,
Only controls Streaming Datas
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~+ RTSP + RTP(Streaming Protocol)

T

RTSP ServerE =S, | EQAE S E HEoH A

__I.l.

=

|0 A2 Network /O NE|SF= SocketBI

F2XE Ma|ste —;-aﬁﬁlll Multi-Thread Model & EJ 0| A{ Thread A} S

RTSPSocket

-mSocket : socket
-mPortNumber : int

+Open() : bool()

+Close() : bool()

+Accept() : RTSPSocket *()

+ReadData(char* _buffer, int _bufSize) : int()
+WriteData(char* _buffer, int _bufSize) : int()

RTSPServer

-mListenSocket : RTSPSocket
-mMP3Path : string

+StartServer : void()
+CloseServer() : void()
+setMP3Path(string path) : void()
+getMP3Path() : string()

RTSP ServerOi| Af H 2%t Services &

PacketManager

-mPacketMap : map<string, shared_ptr<IPacketBase>> RTSPContextLogic

ThreadManager

-mAssignThread : vector<Thread *>

+RegisterThread( Thread* _pRegisterThread ) : void()
+CloseAlThread() : void()
+GetThread(FUNC&& _func, ARG& _arg) : Thread*()

Singleton SEf 2| S 244

Client

+mClientID : int
+mCurrentContext : Context

ServerResources

+getPacket(string®& _packetName) : shared_ptr<IPacketBase>()
-CreatePacketMap : void()

+StartServices() : void()

i

%%ﬂas%ﬁaﬂﬂa%gg%¢%5%a5%ﬂaﬁ
<<virtual>>
IPacketBase
+getPacket(Client& _client) : string()
218 £4311 0|E M2 Aoz Bet vlE Saaly

+mRTSPSocket : RTSPSocket *
+mRTPSocket : RTPSocket
+mRemotelP : string
+mRTPRemotePortNumber : int

Ztzto| Z2t0|ME S| HEYT
RTPClientLogic
-m_pClient : Client *
+SendRTPPacket() : void() [-......
RTP 4Alo 2 Z2LO|AENAH AEZ|Y




Audio
Sources
(C++)

Windows
/ Tizen
Application
(C++)

Dokuzen
Main
Server
(C++)

Dokuzen
Qt
Application
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RTSP

Client
(Raspberry
pi, Linux)




Play Pause Teardown

Describe Option Setup

(Response) (Response) (Response) (Response/ (Response/ (Response/

Request) Request) Request)

RTP

(Transform)
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Robot design, Control &
QT User Interface

22-2th. Jung Yu Seok



= 3D Inventor Design
= 52 objects

= 3D printer output
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Motor Sensors
Touch . — " RGB LED

Sensor | @ “ N Backlight

v
TFT LCD < ”( Multi-articulated
N ‘
N

Arm
Sound A
Speaker e

Sound
Volume Bar

LED
Volume Bar
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~% System architecture

USART

__ 2 ...,
— &

q >
omawci )
.
Servo Mot -‘"
-
:
\ y

>

Infrared Touch
sensor sensor
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Communication Parts

DATA Packet

Call MSN Check END
Data bit Data Bit Data Bit Data Bit Data Bit Sum Bit Data Bit

(1 byte 1 byte 1 byte (1 byte) 1 byte ) 1 byte) (1 byte)

Connect Music Motion

Start Bit
(1 byte)

) >_< ( ) >—< ( ) >—< >_< ( >_< (
~(All Data
OxFF 0x03 0x02 0x00 0x01 0x06 0x08 Sum) &
OxFF




#
+++++
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~i# QT User Interface

Code less.
Create more.
Deploy everywhere.

Dong Min

"
i
Calling...

From 010-5095-8243

{ Unknown User

The user is not registered.
Would you like to register?

Ok Cancel

010-5095-8243
Welcome!!

TckviZen

Dokuzen.cpp
. Main.cpp

Pi

Dokuzen
Dokuzen.cpp
Images
Main.cpp
Directory.cpp

./root/home/pi/Dokuzen/Dokuzen.cpp

SEND Enter Delete

/kl} I /&

File Transfer...

N

Message

From 010-5095-8243
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52

62

78

8g

Mouse, Kbd Hooking

Create & Control
Mouse, Kbd in Tizen

Clipboard Analysis

-
N

Design & Create
Robot docking station

Implement robot motion

TFT LCD UI

Wi-Fi Direct

Define Network Packet

NFC Communication

RTSP Analysis &
Create Command

v

RTP Analysis & Control

MP3 Headre & Frame
Analysis

Merge

Test / Debugging
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No Function Priority
1 Create and Control Mouse & Kbd in Tizen A W
2 Windows Mouse, Kbd Hooking A W
3 Clipboard Analysis & sharing B A
4 Catch Communication Event in Tizen B A
5 Design Robot Docking station A W
6 TFT LCD Ul in Raspberry A W
7 Robot Motion definition A W
8 Wi-Fi Direct A v
9 File Transfer B W
10 NFC Communication A W
11 RTSP Analysis & Control A W
12 RTP packet implement & control A W
13 MP3 Header & Frame Analysis A W
14 Streaming A W
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