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VOICE STREAMING ON SYMBIAN OS SMART PHONE

Mr. Paisit Jarunnamsiri
Mr. Aanon Kanwisit
Asst. Prof. Dr. Surin Kittitornkun  Advisor

Academic Year 2004

ABSTRACT

This project is to develop an application on Symbian OS smart phone. The application can
stream voice over a GPRS/EDGE network by creating a socket between two mobile phones. One mobile
phone works as a server to listen for a connection. The other one works as a client to start connecting to
server. In the socket openness, we use the IP Multimedia Subsystem (IMS) technology to help two
mobile phones to know IP address of one another. After two mobile phones have established the
connection, a stream of sampled, digitized and compressed audio will be sent along using Voice over IP
(VoIP) technology. To a certain degree of success, this project has shown a method for voice
communications in a Packet Switched Data instead of the Circuit Switched Data network. This method

utilizes the bandwidth more efficiently among IP users and eventually reduces the cost.
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Voice over IP azonifin (Socket)

3.1 Voice over IP (VoIP)
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M31415%a (Encoding)
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void CSocketsEngine::ConnectL(TUint32 aAddr)
{

// Open channel to Socket Server

User::LeaveIfError(iSocketServ.Connect());

// Initiate attempt to connect to a socket by IP address
if (iEngineStatus == ENotConnected)

{

// Open a TCP socket

User::LeaveIfError(iSocket.Open(iSocketServ, K AflInet, KSockStream, KProtocollnetTcp));
// Set up address information
1Address.SetPort(iPort);

iAddress.SetAddress(aAddr);

// Initiate socket connection
iSocket.Connect(iAddress, iStatus);

ChangeStatus(EConnecting);

// Start a timeout

iTimer->A fter(KTimeOut);

SetActive();
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void CSocketsEngine::ListenL( )
{
// Open channel to Socket Server

User::LeavelfError(iSocketServ.Connect());

// Initiate attempt to connect to a socket by IP address
if (iIEngineStatus == ENotConnected)

{

/I Open a TCP socket

User::LeavelfError(iSocket.Open(iSocketServ, KA fInet, KSockStream, KProtocolInetTcp));

// Set up port
1Address.SetPort(iPort);

// Bind port
iSocket.Bind(iAddress);

/I Listen for connection from client
iSocket.Listen(KSizeofListenQueue);

/I Create blank socket
iServSocket.Open(iSocketServ);

// Initiate socket connection
iSocket.Accept(iServSocket, iStatus);
ChangeStatus(EAccepting);
SetActive();
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Hudfivziinmsifende Wiunteudiined Tasdeaimsvszmesads iSocketServ
wilavosdoyaiflu Rsocketsery ttoihimsdnse llisSoniadnnesvesszunyfiansdudon
uazdvatlszmeadaugs isocket vilavasdoyaifiu Rsocket 1Hol¥d iy Bind Tnsfidoammnuas
minoavwesNidls iAddress oy MMiuazdealdiids Listen dmsusemsibousoaining

d d [ @ o = 2 o [} A '
HoUM uazHaNTU Accept 5ONTUNT HAIINTINT SetActive 1o 10190 ude 14
3. goalAaluaIuveImssosudoya

void CSocketsReader::IssueRead()
{
// Initiate a new read from socket into iBuffer
__ASSERT_ALWAYS(!IsActive(), User::Panic(KpanicSocketsEngineRead, EsocketsBadState));
iSocket.RecvOneOrMore(iBuffer, 0, iStatus, iDummyLength);
SetActive();
}

%9y

#lariu RecvOneOrMore Fuiuilidulunata Rsocket 15 ums sudeyaiidiunldu iButter #

v Y1 v o I A o Y o
a1 Hidanih uaziins setactive ifosesudoyadaly
4. gealfaluauvesmsdatoya

void CSocketsWriter::SendNextPacket()
{
if (iTransferBuffer.Length() > 0)
{
// Move data from transfer buffer to actual write buffer
iWriteBuffer = iTransferBuffer;

iTransferBuffer.Zero();
iSocket. Write(iWriteBuffer, iStatus); // Initiate actual write
// Request timeout

iTimer->After(iTimeOut);

SetActive();
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iWriteStatus = Esending;
else

iWriteStatus = Ewaiting;

flandu write FuduilsdFulunara Rsocket 14lumsdedoyaiioglu iwriteBufer Huma

% o . 4'4 t 9 o
iSocket 11a£¥11M3 SetActive (o deoyada |
5. soalnAlAAIHAIHYBINIAANSITDURD

void CSocketsEngine::Disconnect()
{
__ASSERT_ALWAY S(iEngineStatus == Econnected, User::Panic(KpanicSocketsEngine,

EsocketsBadState));

// cancel all outstanding operations
// since we are connected, the only possibilities are read and write
iSocketsReader->Cancel();

iSocketsWriter->Cancel();

iSocket.Close();
ChangeStatus(EnotConnected);

}

s é Q a 4 1
sy Close Futhuilandulunard Rsocket 191UnNsdan1sisonse
6. BoalNAlAAIMAIHYRINI DALY
//RAW -> PCM

const TUid KmmfUidControllerAudio = {0x101F5022};
const Tuid KUidFormatRAWRead = {0x101F5C16};
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const Tuid KUidFormatRAWWrite = {0x101F5C17};

/I An existing sound sample file

_LIT(KrecorderFile, “C:\\System\\A pps\\Sound\\record.pcm”);

void CrecordEngine::RecordL()
{
iMdaAudioRecorderUtility->OpenFileL(KrecorderFile, KmmfU idControllerAudio,
KmmfUidControllerAudio,KUidFormatR A WWrite,
KMMFFourCCCodePCM16 );
// Record from the device microphone

iMdaAudioRecorderUtility->SetAudioDeviceMode(CmdaAudioRecorderUtility: :Elocal);

//'Set maximum gain for recording

iMdaAudioRecorderUtility->SetGain(iMdaAudioRecorderUtility->MaxGain());

/I Delete current audio sample from beginning of file
iMdaAudioRecorderUtility->SctPosition(TtimeIntervalMicroSeconds(O));
iMdaAudioRecorderUtility->CropL();

iMdaAudioRecorderUtility->RecordL();
}

o Y { ° St ° o =
MIDAFBVDUT TATIHIATY RecordL TauidaedinissimualWaiiimssadoaazyila

voa IWdns1doans

7. soalAnlaa luaIHYDINSIaUITE

void CInputEngine::Play()
{
/1 if either stream is active, return
if (ilnputStatus!=EnotReady || iOutputStatus!=EnotReady)
return;

// open output stream
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// upon completion will receive callback in

// MmdaAudiolnputStreamCallback::MaoscOpenComplete()

iOutputStream->Open(&iStreamSettings);

}

void CinputEngine::MaoscOpenComplete(Tint aError)

{

if (aError==KerrNone)

else

{

/I output stream opened  uccessfully, set status

iOutputStatus = Eopen;,

/[ set stream properties, 16bit 8KHz mono

iOutputStream->SetAudioPropertiesL(iStreamSettings.iSampleRate,
iStreamSettings.iChannels);

// set volume to 1/4" of stream max volume

iOutputStream->SetVolume(iOutputStream->Max Volume()/4);

/1 set stream priority to normal and time sensitive

iOutputStream->SetPriority(EpriorityNormal,

EmdaPriorityPreferenceTime);

/l issue WriteL() to write the first audio data block,

/I subsequent calls to WriteL() will be issued in

/ MmdaAudioOutputStreamCallback::MaoscBufferCopied()
// until whole data buffer is written.
//iStreamIdx=iStreamStart;

iStreamIdx=0;

iOutputStream->WriteL(*iStreamBuffer[iStreamIdx]);
}

{

// output stream open failed
iOutputStatus = EnotReady;
}



void CinputEngine::MaoscBufferCopied(Tint aError, const TdesC8& aBuffer)
{

if (aErro==KerrNone)

{
if (&aBuffer==iStreamBuffer[iStreamEnd])

{
iOutputStatus = EnotReady;

}
else
{
iStreamIdx++;
// rotate stream if necessary
if (iStreamldx==iStreamBuffer.Count()) iStreamIdx=0;
// issue WriteL() for next audio data block
10utputStream->WriteL(*iStreamBuffer[iStreamIdx]);
H
}
else if (aError==KerrAbort)
{
/ playing was aborted, due to call to CmdaAudioOutputStream::Stop()
}
else
{
/[ error writing data to output
iOutputStatus = EnotReady;
}
}

void CinputEngine::MaoscPlayComplete(Tint aError)

{
iOutputStatus = EnotReady;

if (aError==KerrNone)

42
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{

/I normal stream closure
}
else if (aError==KerrUnderflow)
{
// end of audio data stream was reached because of stream underflow,
}
else {

// completed with error(s)

}

vy v ! Y v A S P 7
8. sealaalnaluaIuveImsitsHmassyanaz Tudadoya

/' Uid of PCM16toAMR codec is 0x101FAF68
CMMFCodec* codec = CMMFCodec::NewL(TUid::Uid(0x101FAF68));

CleanupStack::PushL(codec);

CMMFDescriptorBuffer* srcbuf = CMMFDescriptorBuffer::NewL(320);

CleanupStack::PushL(srcbuf);

/1 Copy your PCM frame data into srcbuf, for example: srebuf->Data().Copy(pcmbuf);
CMMFDescriptorBuffer* dstbuf = CMMEFDescriptorBuffer::NewL(32);

CleanupStack::PushL(dstbuf);

// file opened ok, proceed writing
// read audio data directly into iStreamBuffer
for (Tint idx=0; idx<iPCMBuffer.Count(); idx++)
{
srcbuf->Data().Copy(*iPCMBuffer[idx]);
TcodecProcessResult result = codec->ProcessL(*srcbuf, *dstbuf);
audiofile. Write(dstbuf->Data());
writeidx++;

/I write buffers in correct order, rotate if necessary



if (writeidx==iPCMBuffer.Count()) writeidx=0;
}

// now the dstbuf contains an AMR frame data
CleanupStack::PopAndDestroy(dstbuf);
CleanupStack::PopAndDestroy(srcbuf);

CleanupStack::PopAndDestroy(codec);
v }'% 1 v A Y
9. goalfalAaluaIHveIMs sRAs AT ANa: v e ToYa

// Uid of AMRtoPCM 16 codec is 0x101FAF67
CMMFCodec* codec = CMMFCodec::NewL(TUid::Uid(0x101FAF67));

CleanupStack::PushL(codec);

CMMFDescriptorBuffer* srcbuf = CMMFDescriptorBuffer::NewL(32);

CleanupStack::PushL(srcbuf);

/I Copy your PCM frame data into srcbuf, for example: srcbuf->Data().Copy(pcmbuf);
CMMFDescriptorBuffer* dstbuf = CMMFDescriptorBuffer::NewL(1280);

CleanupStack::PushL(dstbuf);

// file opened ok, proceed writing
// read audio data directly into iStreamBuffer
for (TInt idx=0; idx<iAMRBuffer.Count(); idx++)
{
srcbuf->Data().Copy(*iAMRBuffer[idx]);
TCodecProcessResult result = codec->ProcessL(*srcbuf, *dstbuf);
audiofile. Write(dstbuf->Data());
writeidx++;
// write buffers in correct order, rotate if necessary

if (writeidx==iAMRBuffer.Count()) writeidx=0;
}

44



// now the dstbuf contains an AMR frame data
CleanupStack::PopAndDestroy(dstbuf);
CleanupStack::PopAndDestroy(srcbuf);

CleanupStack::PopAndDestroy(codec);

45
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Series 60 C++ Software Development Kits (SDKs)

Series 60 C++ Software Development Kits (SDKs) fluin3oaiiofisho lumswanuenni
o ¢ A 4 o y e s L) &
FuvugUnsalindounl Wandron1m ot Tﬂuneymmainﬂﬁwaamwammazmﬂumia

HadWILaznIseln

Y a (v "o [y d é‘l d'
1. msa'sNuawwamw‘lﬁummnqﬂnsmmaaim

1. 11@ Microsoft Visual C++ i@ don File| New

v
2. wimwdenuiuTUsnn ududon TUswanuy Series 60 AppWizard v 2.0

Files — Projects | Workspaces ] Other Documents '

.._Q_'j ATL COM AppWizard % Win32 Static Library Project name:
¢ Cluster Resource Type Wizard IHE"OWOM

1 #X] Custom AppWizard .

A Location:

i& Database Project

B8 DevStudio Addin Wizard

| Extended Stored Proc Wizard
A ISAPI Extension Wizard
Makefile % Create new workspace
Lo MFC ActiveX Controlwizard C AL O™ (S
8] MFC Appwizard (dI) A

IC:\Symbian\7.05\Seress0_v20\ .|

51 Series 60 App\Wizaid v 2.0
T1 Utility Project
A1 Win32 Application
: I Platforms:
Win32 Console Application R
%| Win32 Dynamic-Link Library \ ‘L_} i

[ ok | cencel |

FUn v-1 ma@onatramennamsiidns

3. ld¥eTusi9n ondr06 109U Helloworld &2 7 OK
4. @enUsznnuennaniuidoanszaig uazld¥ovouenniindu 1d1na Next



Copyright (c) Nokia Corporation

What type of application would you like to create?

(¢ EIKON Control
" Dialog based

™ Support view architecture

Application Title: lHeIIoworld

Unicode UID; |0x05821390

REMEMBER to use DIFFERENT UID for every new
application.

Add support for:
™ INI file
™ document file
[ Skins

< Back ] Next > i Finish J Cancel Help

7Uii v-2 mudeniszianuennamsu

Ta¥edilouuenwaniu

Copyright [c] Nokia Corporation

Other options:
Copyright:

Author:

[

< Back i Next > i Finish l Cancel Help

Uil v-3 mslavediermeonndn i
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6. Series 60 AppWizard ﬂzﬂ%Nﬂmﬁ@iN’]ﬁlﬁ'ﬁ/\igﬂ

AppWizard creates the following classes for you:

 CHellowforllddpp
CHelloworldappUi
CHelloworldD ocument
CHelloworldContainer

Options

Class name: Header file:
{CHelloworldApp |Hellow/orldapp.h

Implementation file:
’H elloWorldapp.cpp

Copyright (c) Nokia Corporation

< Back ; Next > i Finish { Cancel } Help ‘

7UN v-4 na1am199l Series 60 AppWizard a3191%

o P < Y a ' & =
7. 3zUsng lavzae nudeniiueniian1581984 Path #1199 v¥oaTalsunTu iaziilona Finish

a @ (¥~ 9
LLﬂWWﬁLﬂ‘BNiﬂNﬂﬂZﬂﬂﬂ'iN

S

Generated files will be copied to following directories
under the project directory.

You can change default values to suit your needs.

Include: FE
Source: Isrc
Group: {QTOUD
Data: !data
Test sources: ]tsr c

Restore default values I

Copyright (c) Nokia Corporation

< Back l Hent > ] | Finish ] Cancel 1 Help ]

. 4’ Q' £ a % ’
21/71 v-5 n1smu‘uayawmuawwamw?rm
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2. M3 Build LOWWAIATY

lums Build oWy 15198 Build Taorumnis Command Line Taufiisndeila
Command prompt Aoy wazidoy Pah Ui Tdsnafisidosms Taofigeaiiing .mmp iaz g
bld.inf 1510981171509 Build 14 sndae1asu

Tals mﬂagjﬁ \Symbian \ Series602_0 \HelloWorld \group

Tefiis180aRu blamake bldfiles

sodniinez 14 1Wd abld.bat

uazaonnsIdenon Indiazdsdsion TaeMuw abld build wins udeb (§MFU Visual

C++)

3. 73 Run dyianes
o { a v o @ 4 o
naaNAM3 Build uennamfuiS vufeundrdmsuunaarlosy isremsaiimsnadey
o a o =3 g a I'd 3 =) ’q Y
msiauvewenwanTuvudyames1dTa WU epoc.exe MiuITITINgBAMDS W30

naaoumsnianuld

Calendar Messages

Media  Services

i

N4

Profles  Pinboard Psin
Options Exit§
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