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[DlIImport(winmm.dll)]

public static extern int waveInGetNumDevs();

[DlIImport(winmm.dll)]

public static extern int waveInAddBuffer(IntPtr hwi, ref WaveHdr pwh, int
cbwh);

[DlIImport(winmm.dll)]

public static extern int wavelnClose(IntPtr hwi);

[DlIImport(winmm.dll)]

public static extern int waveInOpen(out IntPtr phwi, int uDevicelD,
WaveFormat IpFormat, WaveDelegate dwCallback, int dwInstance, int
dwFlags);

[DlIImport(winmm.dll)]

public static extern int wavelnPrepareHeader(IntPtr hWaveln, ref WaveHdr
IpWavelnHdr, int uSize);

[DlIImport(winmm.dll)]

public static extern int waveIlnUnprepareHeader(IntPtr hWaveln, ref WaveHdr
IpWavelnHdr, int uSize);

[DlIImport(winmm.dll)]

public static extern int waveInReset(IntPtr hwi);

[DlIImport(winmm.dll)]

public static extern int wavelnStart(IntPtr hwi);

[DlIImport(winmm.dll)]

public static extern int wavelnStop(IntPtr hwi);
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[DlIImport(winmm.dll)]

public static extern int waveOutGetNumDevs();

[DlIImport(winmm.dll)]

public static extern int waveOutPrepareHeader(IntPtr hWaveOut, ref WaveHdr
IpWaveOutHdr, int uSize);

[DlIImport(winmm.dll)]

public static extern int waveOutUnprepareHeader(IntPtr hWaveOut, ref
WaveHdr IpWaveOutHdr, int uSize);

[DlIImport(winmm.dll)]

public static extern int waveOutWrite(IntPtr hWaveOut, ref WaveHdr
IpWaveOutHdr, int uSize);

[DlIImport(winmm.dll)]

public static extern int waveOutOpen(out IntPtr hWaveOut, int uDevicelD,
WaveFormat IpFormat, WaveDelegate dwCallback, int dwInstance, int
dwFlags);



[DlIImport(winmm.dll)]

public static extern int waveOutReset(IntPtr hWaveOut);
[DlIImport(mmdll)]

public static extern int waveOutClose(IntPtr hWaveOut);

[DlIImport(mmdll)]

public static extern int waveOutPause(IntPtr hWaveOut);
[DlIImport(mmdll)]

public static extern int waveOutRestart(IntPtr hWaveOut);
[DlIImport(mmdll)]

public static extern int waveOutGetPosition(IntPtr hWaveOut, out int IpInfo,
int uSize);

[DlIImport(mmdll)]

public static extern int waveOutSetVolume(IntPtr hWaveOut, int dwVolume);
[DlIImport(mmdll)]

public static extern int waveOutGetVolume(IntPtr hWaveOut, out int
dwVolume);
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using System;

using System.Runtime.InteropServices;
using System.Resources;

using System.IO;

public class Winmm
{
public const UInt32 SND_ASYNC = 1;
public const UInt32 SND_MEMORY = 4;

[DlImport("Winmm.dIl")]

public static extern bool PlaySound(byte[] data, IntPtr hMod,
UInt32 dwFlags);

public Winmm()

{
public static void PlayWavResource(byte[] buffer)
{
PlaySound(buffer, IntPtr.Zero, SND_ASYNC | SND_MEMORY);
by
by

JlsowVIl Method oo plicwollg Byte Buffer JI PlaySound Method U 05 Cuu>
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void Voice_Receiver()
{

UdpClient sock = new UdpClient(5020);
sock.JoinMulticastGroup(IPAddress.Parse(multicast_IP.Text));
IPEndPoint iep = new IPEndPoint(IPAddress.Any, 0);
byte[] voice_Come = sock.Receive(ref iep);
Winmm.PlayWavResource(voice_Come);
sock.Close();

}
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MainForm.cs [Design] |
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. Peer Address : |1 0.0.0.20
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using System.Net;

using System.Net.Sockets;
using System.Threading;
using Voice;
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public class Form1 : System.Windows.Forms.Form
{

private Socket socket;

private Thread thread;

Jaes piw S| Bufferdl W,si9 @asLudl Classesdl 0 Object W&, Bgwg
Socketdl o pliwnll weall Jo,c piw Sl Bufferdly adlw,) shodl weall

private WaveOutPlayer m_Player;

private WavelnRecorder m_Recorder;

private FifoStream m_Fifo = new FifoStream();
private byte[] m_PlayBuffer;

private byte[] m_RecBuffer;

=il &Sy ed Form Load Event JI s ol zwl,JU olzdl Constructure JI (s
Thread Jlg Socket JL Lozl
public Form1()
{
InitializeComponent();
socket = new Socket(AddressFamily.InterNetwork, SocketType.Dgram,
ProtocolType.Udp);
thread = new Thread(new ThreadStart(Voice_In));
by
oo weall Jlsiowl adoss polzdl 5981 Voice_In MethodJl s g WBgw
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private void Voice_In()
{
byte[] br;
socket.Bind(new IPEndPoint(IPAddress.Any, 5020));

while (true)

{
br = new byte[16384];

socket.Receive(br);
m_Fifo.Write(br, 0, br.Length);

by
by
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private void Voice_Out(IntPtr data, int size)

{



//for Recorder

if (m_RecBuffer == null || m_RecBuffer.Length < size)

m_RecBuffer = new byte[size];
System.Runtime.InteropServices.Marshal.Copy(data, m_RecBuffer, 0, size);
//Microphone ==> data ==> m_RecBuffer ==> m_Fifo
socket.SendTo(m_RecBuffer, new
IPEndPoint(IPAddress.Parse(Peer_IP.Text),5030));

b ) .
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s 2o puSalls ) JuaiwYl Port (s bl JLw,VI Port wesSi ,5Y1 bl
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private void Start()
{

Stop();
try
{
WaveFormat fmt = new WaveFormat(44100, 16, 2);
m_Player = new WaveOutPlayer(-1, fmt, 16384, 3, new
BufferFillEventHandler(Filler));
m_Recorder = new WavelnRecorder(-1, fmt, 16384, 3, new
BufferDoneEventHandler(Voice_Out));
by
catch
{
Stop();
throw;
b

} )
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private void Stop()
{

if (m_Player !'= null)
try
{

m_Player.Dispose();

by
finally

{

m_Player = null;

}

if (m_Recorder != null)
try
{

m_Recorder.Dispose();

by
finally

{

m_Recorder = null;
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b
m_Fifo.Flush(); // clear all pending data

raclouwd! (sle Socket o pliuolly Voice Buffer Jl yoj,es oo sl gsa0ll

private void Filler(IntPtr data, int size)

{

if (m_PlayBuffer == null || m_PlayBuffer.Length < size)
m_PlayBuffer = new byte[size];

if (m_Fifo.Length >= size)

m_Fifo.Read(m_PlayBuffer, 0, size);

else

for (inti = 0; i < m_PlayBuffer.Length; i++)
m_PlayBuffer[i] = 0;
System.Runtime.InteropServices.Marshal.Copy(m_PlayBuffer, 0, data, size);
// m_Fifo ==> m_PlayBuffer==> data ==> Speakers

}

Testing TCP,UDP and Thinking in SCTP to Transfer Voice Throw :l=l,
: Networks
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By FADI Abdel-Qader
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1
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Multicast Students 224.100.0.1 Group

Half Duplex Multicast Voice Conferencing System— For Class Room That
uses a Peer-to-Peer Wireless Network
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private void Voice_Out(IntPtr data, int size)

{

//for Recorder

if (m_RecBuffer == null || m_RecBuffer.Length < size)

m_RecBuffer = new byte[size];
System.Runtime.InteropServices.Marshal.Copy(data, m_RecBuffer, 0, size);
//Microphone ==> data ==> m_RecBuffer ==> m_Fifo
socket.SendTo(m_RecBuffer, new IPEndPoint(IPAddress.Parse("224.0.1.7"),

5020));
by
JLasiewVl pd g IP Multicast Groupdl (sJ] ploasVU pgss Jusiowodl B )l (09
ol LoSg M (0
private void Voice_In()
{
UdpClient sock = new UdpClient(5000);
sock.JoinMulticastGroup(IPAddress.Parse("224.0.1.7"));
IPEndPoint iep = new IPEndPoint(IPAddress.Any,0);
while (true)
{
m_Fifo.Write(sock.Receive(ref iep), 0,sock.Receive(ref iep).Length);
by
¥ i
o gl dss OV

plazowl @l (s @l 989 puoly ol 1STug Ll glhsn 38 weall Ol by
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Joogll o Béxil wldoac guo> pciy LS Oriented Protocol a>go JgSgig
Lo g&9 Stream JI wglwl plaziwl ud bl o JlaiVl pcny aigS (] adloYl

s 33V s o) aslaziow] @l (9 Ll 3] 0,ue e JgSgig ! 13 jun
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socket = new Socket(AddressFamily.InterNetwork, SocketType.Stream ,
ProtocolType.Tcp);

:sdb LoSg Network Stream ClassJl plaziw! biSowd JLw,Vl éudoc (58 bl
private void Voice_Out(IntPtr data, int size)

{

//for Recorder
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if (m_RecBuffer == null || m_RecBuffer.Length < size)

m_RecBuffer = new byte[size];
System.Runtime.InteropServices.Marshal.Copy(data, m_RecBuffer, 0, size);
//Microphone ==> data ==> m_RecBuffer ==> m_Fifo
sock.Connect(new IPEndPoint(IPAddress.Parse("10.0.0.10"),5020));
NetworkStream ns = new NetworkStream (socket);

ns.Write (m_RecBuffer,0,m_RecBuffer.Length);

by
oSV S,31 8,0 Network Stream JI ploziwl pgés Jusiamol O k] (8
sJlsw
private void Voice_In()
{
Socket sock = new Socket(AddressFamily.InterNetwork,
SocketType.Stream , ProtocolType.Tcp);
sock.Bind(new IPEndPoint(IPAddress.Parse("10.0.0.10"),5020));
NetworkStream ns = new NetworkStream (sock);
while (true)
{
byte[] buffer = new byte [16384];
ns.Read (buffer,0,16384);
m_Fifo.Write(buffer, 0, buffer.Length); }

oSV weall (58 @i Sl g V il oS 83l ol woall @s ol >y

9 asibll OlsBoYl 04d o dxlawVl gunius o) Lol (59 oS5 alS ol

] ... BroadcastingJ| ¢l MulticastingJI

plazicwl ol UDPJI JgSgigyn go sl suleodl plaziwl | 9 du>ell J=lg
pei (si> Long Horn gg,iu0 o slpioVI u=d ,UasVI gl TCPIIl JgSgig

... SCTPJI JgSgig,s Microsoft

Sl inodl J> o JgSgig ! Ligs yazdl 98 o OVl auss 25day Sl Jlgudl
Sl JgSgig ! 11d &y lesoe Ul s alSliwdl J> 28 o abluw JSU wlg=ll

5] MulticastingJl wldoes) UDPJI 8 o pasell pcally TCPJl wlipo (oo slaiwl
IS5 ey 8slelg Fragmentationdl Joc s Lpude swouigy @98 @aio VI Luad ool
iy o awolg liag Delivered on Sequence adoc aocs (sJ| @8loVU algpw
U JSeadl () Lbasl JgSeig udl 1agy anlzdl Header

32 Bit ]
Source Port Destination Port
SCTP
Verification Tag Common
Header
Checksum
Type Flags Length
Chunk 1
User Data
+
Type Flags Length
Chunk N
User Data
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How to Create a Voice Conference System Using Microsoft :Luwol>
: Direct Play 9

Direct Play9u polxdl jlasyl (58 weall Jsill la> asil, wluss Microsoft wocs
ulSg DirectXJl acgo=xo (o s3> 9dg DirectPlay Transport Protocol Layl (swoouug
Network GamesJ| Lazs loud UVl uxo,m0) 1590 Hleo 39>9 Lp8Mb| o0 Bapll
Lpso Wapdl OIS s dluin avldl juleoll o dcgoxo (sle auSoll 0id Jousig
JgSgig,l UlS slgw 9 dalizoll wlidl gro> wxi &Sow JLaiVl &doc Jox 90
sl Uy &Sow JlasVl adoc wld Novelo uolxJl IPX ol TCP/IPJI 8 paiuol!
:DirectPlay Transport Protocol JI oliue adl ¢og cduzodl (sxlgidl oo wloMas|
ol ap=ll Juogidl =l adoc pciy > Reliable delivery of messages -
ool iyl (899 Jrogill pcx > Sequential a delivery of messages -
aodVl sde sl Jlw,M wlglol g9 dlac mex cu> Send prioritization -

. Stream Datas) Jadl adoc pcii cuu> Streaming Session -

&> > 189 (il SCTPIIl JgSgigy pcad JilouS Jgl=Jl 0ia Microsoft woad
UDPJI ol TCPJI JgSgig, suc waall Jaid cuseomoll axlgs colS (sadl &M inoll

JI Sgixig « Transport Layer JI asbb Sgiuo o0 b)) 53] wglwl alo J>9

i lpodl o9 Classes]l (o oo acgoxo (slc Direct Play

)l &udes dolslls Connect Classes JI @ Vgl

53V Byl 2o JLasVl sliw] dic pakinws caa> Address , Guid , Peer Classes JI
JSu Lols Hash Code adoi 3Vl ¢c zwob,ul juos) &b DirectPlay pacwowss «
ozl Olsics Jsoll SsSIl ,ur00 pise GUId Class JI plaiwl 2ls i 20l
plaziwl byl ados) 1S JSiw apuas adoeel 0iag Peer Class JI (J| Jslaoll
:JlioS sy oS Lpolaziuwl piss « TCP/IP JsSsig,s s Socket I

using Microsoft.DirectX.DirectPlay;

Address hostAddress = new Address();
hostAddress.ServiceProvider = Address.ServiceProviderTcplp;
// Select TCP/IP service provider

ApplicationDescription dpApp = new ApplicationDescription();

appGuid = Guid.NewGuid(); // Create a GUID for the application
dpApp.GuidApplication = appGuid; // Set the application GUID
dpApp.SessionName = "My Session"; // Optional Session Name

myPeer.Host(dpApp, hostAddress); // Begin hosting

wu>g IPX 9i TCP/IP UlS ¢lgw poaziwoll LJSSS.ES){J' aeub LVl L b
rosdy oS &S puug IP Address JI gl Julaodl Ulgisll o9 i

using Microsoft.DirectX.DirectPlay;
ServiceProviderInfo[ ] mySPInfo;

Peer myPeer;
System.Windows.Forms.ListBox listBox1;
ApplicationDescription myAppDesc;
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myPeer = new Peer();
hostAddress = new Address();
peerAddress = new Address();

// Set the service provider to TCP/IP
peerAddress.ServiceProvider = Address.ServiceProviderTcplp;
hostAddress.ServiceProvider = Address.ServiceProviderTcplp;

// Attach FindHostResponseEventHandler to receive
FindHostResponseMessages
myPeer.FindHostResponse += new
FindHostResponseEventHandler(myEnumeratedHosts);

// Call FindHosts to start the enumeration
myPeer.FindHosts(myAppDesc, hostAddress, peerAddress, null, 10, 0, 0,
FindHostsFlags.OkToQueryForAddressing);

>3Vl Bkl e el pigg TCP/IP 99 pasinoall JsSgio l g9 wiyysi oi Caps
pig « Peer ClassJl ;oo 859>90llg FindHosts Method JI elazeowl aSoadl (o9
Peer Class JI ¢ o0 859>90Jlg Connect Method JI plazxicwl 8,0l byl adoc

HENTRVAL

using Microsoft.DirectX.DirectPlay;
// Structure for FindHostResponseMessages
public struct HostInfo

{
public ApplicationDescription appdesc;
public Address deviceAddress;
public Address senderAddress;

Peer myPeer = new Peer();
HostInfo hostinfo = new HostInfo();

// The FindHostResponseEventHandler

public void myEnumeratedHosts(object o, FindHostResponseEventArgs args)

{
hostinfo.appdesc = args.Message.ApplicationDescription;
hostinfo.deviceAddress = args.Message.AddressDevice;
hostinfo.senderAddress = args.Message.AddressSender;

}

// Attach the ConnectCompleteEventHandler to receive
ConnectCompleteMessages

myPeer.ConnectComplete += new
ConnectCompleteEventHandler(OnConnectComplete);
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// Call connect passing the Host information returned in the

FindHostResponse event

myPeer.Connect(hostinfo.appdesc, hostinfo.deviceAddress,
hostinfo.senderAddress, null, ConnectFlags.OkToQueryForAddressing);

w9 859 i wldece JSU anlzlly Microsoft.DirectX.DirectPlay.Voice LG

rogall

JSeidl lpaxlis J>lwoll o dcgoxos weall yoyce Jiie Juzuis duloc soi

© FADI Abdel-qader

[

Sound Card — Voice in
- Analog Microphone -

Operating System
- MS Windows -

API
- Application Program Interface -

Microsoft. DirectX.DirectPlay.Voice
To Record the Voice and Convert if to Stream

Microsoft. DirectX DirectPlay.Peer
Connect to Remote Peer & Create a Session

e B B B B

The Sender Uses a Voice.Client Class
To Send a Voice to Remote Peer as Stream

I N N BN N N

N

O

¢ Lo JSJ asubbgll o Classes JI o acgozo (sJ| Lpoowuss Bgwg

: Sessions JI 6,lslg sLawY Server JI W ln, aolzdl Classes JI -1
iJleS sl oS paziung Server Class

Server server = new Voice.Server(peerObject);
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JI (Sgixy9 « Peer Class JI 00 adlaiwl pi Silg Peer Object JI al xiouww Cuu>
] @loW @l elgsls 1 dulass dolsdl Methods Jl (sle Server Object
15,3V wldos)l (o dcgoxeo
SErVer.
= GetType ﬂ
=@ InitializeLifetimeService
F PlaverCreated
F PlaverDeleted
EE SessionDescription
F SessionLost
=@ SetTransmitTargets
=Y
=@ StopSession
= ToSkring -

iy x> StartSession MethodJ! (sl éuuwd=d] paslas sbow| Vol s duwd=dl Tadg
il LS ¢ SessionDescription JI JMs> 0 g =

//set up session description for the voice server
Voice.SessionDescription sessionDesc = new Voice.SessionDescription();
sessionDesc.BufferAggressiveness = Voice.BufferAggressiveness.Default;
sessionDesc.BufferQuality = Voice.BufferQuality.Default;
sessionDesc.Flags = 0;

sessionDesc.SessionType = type;

sessionDesc.GuidCompressionType = compressionType;

Voice Jlg Peer Object JI LpJ 00 Method <Liul ogs5 Voice Session sLausVg
rosdy LS &S a9 Compression Type pixicwoll benall g959 Session Type

protected void CreateVoiceSession(Peer dpp, Voice.SessionType type, Guid
compressionType)

{
try

{
//set up session description for the voice server
Voice.SessionDescription sessionDesc = new Voice.SessionDescription();
sessionDesc.BufferAggressiveness = Voice.BufferAggressiveness.Default;
sessionDesc.BufferQuality = Voice.BufferQuality.Default;
sessionDesc.Flags = 0;
sessionDesc.SessionType = type;
sessionDesc.GuidCompressionType = compressionType;

//start the session
try

{
server.StartSession(sessionDesc);
mlIsHost = true;
mInSession = true;

b

catch(DirectXException dxe)

{

throw dxe;

}
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}

catch(Exception e)

{

throw g;

}
}

CreateVoiceSession(host, Voice.SessionType.Peer,
mConfigForm.CompressionGuid);

:ServerJl Lpiasl sl Sessions JI go JlasW Client JI &8,k &olzll Classes JI -2
: Client Class JI (% 859>90Jl MethodsJl sl 09 Client Class JI

S/ Connect to wolice session
client.Connect (soundConfig,

E&! ClientCaonfig a
E&! CompressionTypes

=7 !
F ConnectResulk

=@ Create30SoundBuffer

=@ CreateCbjRef

=@ Delete30SoundBuffer

=@ Disconneck

F DisconneckResult

= Dispose ﬂ

09, Server JlI Jow,y > Voice Sessiond! go by, paziwig Connect sqiuoll
LS cls oy ¢« auwd=dl (Jl Jg>all o Client JI Sy Wascg Client JJ Sessiond|
HENY

protected void ConnectToVoiceSession(Peer dpp, Form wnd)

{
try
{

Voice.SoundDeviceConfig soundConfig = new Voice.SoundDeviceConfig();

//Set sound config to defaults

soundConfig.GuidPlaybackDevice =
DSoundHelper.DefaultVoicePlaybackDevice;

soundConfig.GuidCaptureDevice = DSoundHelper.DefaultVoiceCaptureDevice;
soundConfig.Window = wnd;

//TODO: add error message for specific failures?

//Connect to voice session
client.Connect(soundConfig, mClientConfig, Voice.VoiceFlags.Sync);

//set state
mInSession = true;

//set transmit targets to all players
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int[] xmitTargets = new int[1];
xmitTargets[0] = (int) PlayerID.AllPlayers;
client.TransmitTargets = xmitTargets;

//get sound device config to check for half-duplex

soundConfig = client.SoundDeviceConfig;

mHalfDuplex = ((soundConfig.Flags & Voice.SoundConfigFlags.HalfDuplex)
1= 0);

}

catch(Exception e)
{throw e;}

by
by

DirectPlay JI (s lpl> o3 28 UDPJlg TCP JI ousSsigull (sd JSLanall 0l a>V
Qo0 pei) Sow Sy pJ Direct Play JI sLas] o Bapdl S g 20 98 loSe SV
V| igall JLaiVl adoc 58 Direct Play JI Lpoasi sl 6,uSJl &g,0l gog glgf\l!

JU Lozl SCTP JI JgSgigy Lpoas, sallg Voice Over IP JI wliuol jai05 Lol
...Linux

a0 Grby aSuidl jue Ngall JLasV G bl pdl oo paside L 1Sy
WUY9S9igy woaty Wliwo pdly L WMl Aaio Wi Voice Chat JI

Sow asle asiuill jue wealdl Jad LilulSsl saog Transport LayerJdl
J1 plaskiawl Nigwadl JLaiVl s\ aoasiuaollg Classes JI o2V
.DirectPlay Transport Protocol

oM TCP/IP I JgSeigre colSidl dzo, B>l S o ire S3J] Jas)!
wsde (silzeadl csug,sSIVE GLSIL o ol looYl Ll 3] awlio cliSoy « il
rosJWl bl
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