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Installation

AudioLab comes with an installation program. Just shertinstallation by double-
clicking on the Setup.exe file and follow the installatinstructions.

Where is BasicAudio

After the installation AudioLab is located under a stnglot directory. The default
location is C:\Program Files\ LabPacks. During the Ilztan the user has the option to
select alternative directory.

Here is how the directory structure should look likeatfhe installation:

El_I LabPacks
El_I Wisual C++
El_I Demos
_I AudioLabDemos
(21 AvIFiles
-] DirectShawDemas

Under the AudioLabDemos and DirectShowDemos directariedocated the demo
files. The help files and the documentation are locatettr the Help directory. The DLL
directory contains the redistributable DLL files. Thadher files needed for your projects
are located under the Include directory. The Releas®ahdg version of the library is
located under the Lib directory.

It is a great idea to start by opening and compiling the dé@&so The demo projects
ware designed with Visual C++ 6.0. They can be opened@ngiled under Visual
C++.NET as well, in this case the IDE will create tilecessary solution files.

Creating a new AudiolLab project in Visual C++

All of the examples in this manual start with cregtsnMFC Dialog based project. This
is not a AudioLab requirement, but using the resourdereidi design the application
makes writing the examples much easier.

The following chapters will assume that you have crkttie project and will teach you
how to add specific AudioLab functionality.
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Visual C++ 6.0:

Start by creating a new project.
From the VC++ menu, select | File | New...|

*« Microsoft Visual C++

File Edit View Insert Project
[ Chrl+

Mew, ..
Zipen... Chrl4+0

O
=

Zipen Workspace, .,

Recent Files 3

Recent Workspaces »

Exit

The project type dialog will appear. Select the MFC AgaAid:
e X

Filez  Projects | Wiorkspaces | Other Documents |

L& ATL COM Appiwizard Project name:
¢ | Cluster Resource Type ‘Wwizard |

g+ Cuztom Appiwizard
‘=70 atabase Praject

Location:
|E:'\MyTreasureLabF‘roiects\ J

M ak efile + Create new workspace

= MFC Activek Controlizard '

[ MFC: Appwizard [dl] r

T+ MFC Appiwizard [exe)

i'§ Utility Project | J
A|Winde Application

Win32 Conzole Application
| %] win32 Dynamic-Link Library
%] win32 Static Library

Platforma:
|Win32

| Cancel |
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New

Filez  Projects | Wiorkspaces | Other Documents |

] ATL COM &ppwizard

¢ | Cluster Resource Type ‘Wwizard
g+ Cuztom Appiwizard

‘=70 atabase Praject

#m 1FC Activex Controlwizard
[ MFC: Appwizard [dl]

e MFC Appwizard [exe]

i'§ Utility Project

A|Winde Application

Win32 Conzole Application

| %] win32 Dynamic-Link Library
%] win32 Static Library

Type a project name. For each example the project malinae different:

PX

Froject name:
|MyFirle‘roiect

Location:
|E:'\MyTreasureLabF‘roiects\MyFi J

+ Create new workspace
~

-

| [

Platforma:
|Win32

Cancel

o]

Click OK.

MFEC AppWizard - Step 1

Application

wihat type of application would you like to create?

" Single document

" Multiple documents

wihat lahguage would you like your rezources in?

Select a Dialog base project from Step 1 and click Next:

| English [United States] [APPWZENU DLL ~ |

< Back | MHeut » |

Finizh

Cahicel
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For simplicity disable the ActiveX Controls on Stepritl click Next:

MFEC AppWizard - Step 2 of 4

Wwhat features would you like to include?

Application
= [ About box

[ Context-sensitive Help
[¥ 30 contrals

what atker support would you like to include?

[~ Automation

whould you like to include W05A suppart?

Editing Costrol: IRecord

F Check Box @ Radic Button
O Radic Button

[ windows Sockets

Please enter a Litle for pour dialog:

|Simp|e\-"idenF'Iayer

< Back | MHeut » | Finizh | Cancel |

Leave the default options on Step 3 and click Next:
MFC AppWizard - Step 3 of 4

) m @
%. Microsoft Developer Studio wihat style of project waould pou like 7

File Edit ¥iew lnsert Build Help

HTODO:

i whould you like o generate source file comments?
FiTano:

* “es pleaze
" Ma, thank you
How vaould pou like to uze the MFC libramy?

* Az ashared DLL
" Az a statically linked librany

< Back | MHeut » | Finizh Cancel
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Click Finish on step 4:

AppWizard - Step 4 of 4

Apptaizard creates the following clazzes for pou;

[u]
ChyFirstPraojectllg

Clazz name: Header file:

|EMyFirstPrniecLﬁ.pp |

Bage clazs: Implementation file;

< Back | | Finizh | Cancel

Confirm the selection by clicking OK:

New Project Information

Appwizard will create a new skeleton project with the following specifications:

Application wpe of SimplelidecPlayer:
Dialog-B azed Application targeting:
win32

Classes to be created:

Application: CSimplevfideaFlayerdpp in SimpleYideoPlayer.h and
SimpleYideoPlayer.cpp

Dialog: CSimpletfideoPlayerDlg in SimpleideoPlayerDlg.h and
SimpleYideaPlayerllg cpp

Features:
+ 3D Controls
+ Uszes shared DLL implementation (MFC42 DLL)
+ Localizable text in:
English [United States]

Praject Directary:
C:\byT reazurel abProjectz\SimpleVideaFlaver

Cancel
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At this point you should have a new project created.
From the menu select |Project|Settings...| :

Wiew Insert |Project Buld Layout Tools ‘window Help

=] Set &ctive Project * |Gy |VCL
&dd To Project O —
tDlg |~ FirstProj

Dependencies. ..

Setkings. ..

rztProject re

Export Makefile. ..

Insert Project inko Wworkspace, ..

In the Project Settings dialog select the | Link |aadb in the “. Switch to the “Input”
cathegory. In the “Additional library path:” edit boddthe path to the library files. If
you have followed the default installation it shoulddated at C:\Program
Files\LabPacks\Visual C++\Lib:

Project Settings

Settings For: |Win32 Diebug j General | Debug | C/C++  Link | R esoure EE

F ElaE = Category: g
+-[13 Source Files gk ||ﬁDUl ﬂ Reszel

+ (] Header File_s Objectdibrary modules:
+-[_] Resource Files |

Readide.txt
= Simplet/ aterfall lanare libraries: [~ lgnore all default braries
—1-=9 Source Files |

Simplet aterfall. cpp
Simpleta’ aterfall.re Force symbol references:

Sirmplet/ aterfallDlg.cpp |

Eal G| aiﬁ&;;:;pp Additional library path:
+-[_] Resource Files |I::'\F'mgram Files\LabPacks\MSVCAPlotLab Visual C++\LiE
FReadhe txt Project Options:
/nologo Aeubsysterm;windows Ancrementalyes ~
/pdb:"Debua/SimpleScope. pdb” Adebug
Smachine: 1386 Jout'Debug/SimpleS cope.exe" e

Ok | Cancel |

Switch to the |C/C++| tab.
In the “Additional include directories:” edit box add gh&th to the header files. If you
have followed the default installation they shoulddmmated at C:\Program
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iIes\LabPacks\VisuaI C++\Include:
Project Settings

'win32 Debug ;I General | Diebug | CiC++ | Link I Hesourc{ EE

iy 2
(] Source Files Categary: IPreprncessor LI Reset |

[+ Header Files
-2 Resource Files
Readide.txt
= [E8 Simpletw aterfal Undefined syrbols: [ Undefine all symbolz
=123 Source Files [
o [#] simplew aterfall.cpp
Simplet aterfall re Additional include directories;
Simpletw/ aterfallDlg. cpp Irogram FilesiLabPacks44SYCAPlotLab Yisual -+ nehude
Stdafs cpp
[C1 Header Files [ lgnore standard jnclude paths
[C7 Resource Files
o |E] PeadMe.txt Project Options:
nologo AT A3 AGm /G A2 A0d A

"$CVCLinclude]” /1 "$YCLabPackslnclude]” A
"M AInclude” /D MWINZZ" D _DEBUG" /D

Ok I Cancel |

Settings Far:

Preproceszor definitions:
IWIN32,_DEBUG,_WINDDWS,_MEES

[ (D

Click OK.
Now you have fully configured project, and you can startingrithe actual code.

Visual C++ 2003:

Start by creating a new project.
From the VC++ menu, select | File | New...| Project... |

#% Microsoft Development Environment [design]| - Start Page

File | Edt Yew Tools ‘Window Help

| hew P [ED project... ctivshiften ||
Open R T el |,
Close ’EQ Blank. Solution, ..

Add Project = Projects

Cpen Solution, ..

AR

Gl saveal Ctrl+Shift+5
Source Control »
Recent Files 3
Recent Projects 3
Exjt
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The project type dialog will appear. Select the MFC Agation:

New Project §|
Project Tvpes: Templates: BE
[ wisual C# Projects A -%
-1 wisual T4+ Projects
00 meT MFC fictive - MFC DLL
[ am Contral application
£ MFC
- t
£ Winaz %z
[ =eneral
[ setup and Deployment Projects MFC ISAPI
+-[_1 Cther Projects & | E¥tensian ol
T e - o=

An application that uses the Microsaft Foundation Class Library,

Marne: | <Enker name >

Location: | C:\MyTreasureLabProjects j Browse,..

Project will be created at C\MyTreasurel abProjects) <Enter name=.

Fhore QF | Cancel | Help |

Type a project name. For each example the project malinae different:

ﬁ'

Project Types: Templates:
[ wisual C# Projects A E] W
-1 wisual T4+ Projects
00 meT MFC fictive MFC MFC DLL
[ an Control Application
£ MFC .
3 Wina2 %%
[ =eneral
[ setup and Deployment Projects MFC ISAPI
+-[_] ather Projects gg| Extension ol
T e - o= s

An application that uses the Microsaft Foundation Class Library,

Marne: | MyFirstPrnjecd

Location: | C:\MyTreasureLabProjects j Browse,..

Project will be created at C\MyTreasurelabProjects\MyFirstPraoject.

Fhore a4 | Cancel | Help |
Click OK.
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Select a Dialog base project from Step 1 and click Next:

MFC Application Wizard - MyFirstProject

Application Type

application,

Application type:
" Single document

Application Type " Multiple documents

" D
Canpound Docunient Suppart O 0 7l

I Use HTML dialog

Document Termplate Strings
" Multiple top-lewel documents

-

Resource language:

Specify Documentiew architecture support, language, and inkerface skyle options For your

Project skyle:
~

(* MFC standard

Use af MFC;
(" Use MFC in a shared DLL
f* Use MFC in a static library

|English {United States)

Finish | Cancel | Help |

MFC Application Wizard - MyFirstProject

Advanced Features

Specify additional support to build inko vour application,

Advanced features:
[ Context-sensitive Help

Application Type o
Compound

Document Termplate Strings

[ windows sockets
[ Active Accessibility

[¥ Comman Control Manifest

For simplicity disable the ActiveX Controls on Stepritl click Next:

R

Finish Cancel Help

Click Finish.
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At this point you should have a new project created.
From the menu select |Project|Settings...| :

In the Project Property dialog select the Linker Gahgage. In the “Additional library
directories:” edit box add the path to the library filkyyou have followed the default
installation it should be located at C:\Program Filab®acks\Visual C++\Lib:

Switch to the C/C++ General page.
In the “Additional include directories:” edit box add gh&th to the header files. If you
have followed the default installation they shoulddmmated at C:\Program
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Files\LabPacks\Visual C++\Include:

Click OK.

Now you have fully configured project, and you can startingrithe actual code.

Creating a simple audio player using Win32API
Components

Create and setup a new project named AudioPlayer aslsabanithe “Creating a new
AudioLab project in Visual C++” chapter.
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Select the components on the dialog form:

Click the “Del” key. They will be deleted from the form

In Visual C++ 6.0: In Visual Visual C++ 2003/2005:
Select the “FileView” tab: Select the “Solution Hoqer” tab:
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Double click on the “AudioPlayerDlIg.h":

Add the highlighted lines in the header:

/I AudioPlayerDIg.h : header file
1

#pragma once

#include <CALWavePlayer.h>
#include <CALAudioOut.h>

/I CAudioPlayerDlg dialog
class CAudioPlayerDlg : public CDialog

/I Construction
public:
CAudioPlayerDIg(CWnd* pParent = NULL); // standard constructor

/l Dialog Data
enum { IDD = IDD_AUDIOPLAYER_DIALOG }

protected:

virtual void DoDataExchange(CDataExchange* pDX); / / DDX/DDV
support

/I Implementation

protected:
CTALWavePlayer ALWavePlayer;
CTALAudioOut ALAudioOut;
protected:

HICON m_hlcon;

/I Generated message map functions

virtual BOOL OnlinitDialog();

afx_msg void OnSysCommand(UINT nID, LPARAM IParam) ;
afx_msg void OnPaint();

afx_msg HCURSOR OnQueryDraglcon();
DECLARE_MESSAGE_MAP()
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Double click on the “AudioPlayerDlg.cpp” file:

Add the highlighted lines in the CAudioPlayerDIg::Oninit@iglmethod:

BOOL CAudioPlayerDlg::OnlnitDialog()

{
CDialog::OnlnitDialog();

// Add "About..." menu item to system menu.

/[ IDM_ABOUTBOX must be in the system command rang e.
ASSERT((IDM_ABOUTBOX & OxFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
if (pSysMenu != NULL)

CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX);
if (!strAboutMenu.ISEmpty())
{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,
strAboutMenu);

}
}
/I Set the icon for this dialog. The framework do es this
automatically
/I when the application's main window is not a di alog

Setlcon(m_hlcon, TRUE); /I Set big icon
Setlcon(m_hlcon, FALSE); /I Set small icon

// TODO: Add extra initialization here

ALWavePlayer.FileName = "C:\\Program Files\\LabPac ks\\Visual
C++\\Demos\AVIFiles\Demo.wav";

ALWavePlayer.OutputPin.Connect( ALAudioOut.InputPi n);

VCL_Loaded();

return TRUE; // return TRUE unless you set the f ocusto a
control

}

Compile and run the application. You should hear the Vil/playing.
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Congratulations! You have just created your first Audiobaplication.
Here are the OpenWire connections in this application:

Creating a simple audio player using DirectShow
components

WARNING: In order to run the application in this examptel must have DirectX 9.0 or
higher installed!

Create and setup a new project named AudioPlayer aslobbanithe “Creating a new
AudioLab project in Visual C++” chapter.

Select the components on the dialog form:
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Click the “Del” key. They will be deleted from the form

In Visual C++ 6.0: In Visual Visual C++ 2003/2005:
Select the “FileView” tab: Select the “Solution Hoqer” tab:

Double click on the “AudioPlayerDlIg.h":

Add the highlighted lines in the header:

/I AudioPlayerDlg.h : header file
1

#pragma once

#include <CALDSAudioPlayer.h>
#include <CALDSAudioOut.h>

/I CAudioPlayerDlg dialog
class CAudioPlayerDlg : public CDialog
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{

/I Construction
public:
CAudioPlayerDIg(CWnd* pParent = NULL); // standard constructor

/l Dialog Data
enum { IDD = IDD_AUDIOPLAYER_DIALOG }

protected:
virtual void DoDataExchange(CDataExchange* pDX); / / DDX/DDV
support

/I Implementation

protected:
CTALDSAudioPlayer ALDSAudioPlayer;
CTALDSAudioOut ALDSAudioOut;

protected:
HICON m_hlcon;

/I Generated message map functions

virtual BOOL OnlinitDialog();

afx_msg void OnSysCommand(UINT nID, LPARAM IParam) ;
afx_msg void OnPaint();

afx_msg HCURSOR OnQueryDraglcon();
DECLARE_MESSAGE_MAP()

}

Double click on the “AudioPlayerDlg.cpp” file:

Add the highlighted lines in the CAudioPlayerDIg::Oninit@iglmethod:

BOOL CAudioPlayerDlg::OninitDialog()

{
CDialog::OnlnitDialog();

/l Add "About..." menu item to system menu.

/l IDM_ABOUTBOX must be in the system command rang e.
ASSERT((IDM_ABOUTBOX & OxFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
if (pSysMenu !'= NULL)
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CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX);
if (IstrAboutMenu.ISEmpty())

{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,
strAboutMenu);
}
}
/I Set the icon for this dialog. The framework do es this
automatically
/I when the application's main window is not a di alog
Setlcon(m_hlcon, TRUE); /I Set big icon
Setlcon(m_hlcon, FALSE); /I Set small icon
// TODO: Add extra initialization here
ALDSAudioPlayer.FileName = "C:\\Program Files\\Lab Packs\\Visual
C++\\Demos\AVIFiles\Demo.wav";
ALDSAudioPlayer.OutputPin.Connect( ALDSAudioOut.In putPin );

VCL_Loaded();

return TRUE; // return TRUE unless you set the f ocus to a
control

}

Compile and run the application. You should hear the Vi/playing.

Congratulations! You have just created your first Di&ctw AudioLab application.
Here are the OpenWire connections in this application:

Creating a simple Audio Recorder Win32API
Components

Create and setup a new project named AudioRecorder ashddsarthe “Creating a
new AudioLab project in Visual C++” chapter.
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Select the components on the dialog form:

Click the “Del” key. They will be deleted from the form

From the controls toolbar select a “Static Text” coht
VC++ 6: VC2003/2005:
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Place the control on the form:

In Visual C++ 6.0:

From the menu select | View | Properties |:

Change the control's ID to “IDC_SCOPE":
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Switch to the “Extended Styles” tab and check the ‘f@lexige” property so you can
easily see the control on the dialog:

From the menu select | View | ClassWizard... |:

In the “ClassWizard” select the “Member Variables” tadal select the “ID_SCOPE” in
the “Control IDs” list box, then press “Add Variablé: ..

April 29, 2010 -22- BasicAudio VC++ 4.5




Set the variable “Category” to be “Control”, and $et hame to be m_Scope:

Click OK.

In the “ClassWizard” click OK:

In Visual C++ 2003/2005:

Change the control’s ID to “IDC_SCOPE":
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Set the “Client Edge” property to True so you can easéytise control on the dialog:

From the menu select | Project | Add Variable... |:

In the “Add Member Variable Wizard” set the “Variablp&y to CStatic, and set the
“Variable name” to be m_Scope:

Click Finish.
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In Visual C++ 6.0: In Visual Visual C++ 2003/2005:
Select the “FileView” tab: Select the “Solution Hoqer” tab:

Double click on the “AudioRecorderDlg.h":

Add the highlighted lines in the header:

/I AudioRecorderDlg.h : header file
1

#pragma once
#include "afxwin.h"

#include <CALAudioln.h>
#include <CALAudioToReal.h>
#include <CSLScope.h>
#include <CALWavelLogger.h>

/I CAudioRecorderDlg dialog
class CAudioRecorderDlIg : public CDialog

/I Construction
public:
CAudioRecorderDIg(CWnd* pParent = NULL); // standa

/l Dialog Data
enum { IDD = IDD_AUDIORECORDER_DIALOG };

protected:
virtual void DoDataExchange(CDataExchange* pDX);
support

/I Implementation

protected:
CTALAudioln ALAudioln;
CTALAudioToReal ALAudioToReal;

rd constructor

/ DDX/DDV
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CTSLScope SLScope;
CTALWavelLogger ALWavelLogger;

protected:
HICON m_hlcon;

/I Generated message map functions
virtual BOOL OnlinitDialog();
afx_msg void OnSysCommand(UINT nID, LPARAM IParam) ;
afx_msg void OnPaint();
afx_msg HCURSOR OnQueryDraglcon();
DECLARE_MESSAGE_MAP()
public:
CStatic m_Scope;
I

Double click on the “AudioRecorderDlg.cpp” file:

Add the highlighted lines in the CAudioRecorderDIg::Oninitbgamethod:

BOOL CAudioRecorderDlg::OnlnitDialog()

{
CDialog::OnlnitDialog();

/l Add "About..." menu item to system menu.

/[ IDM_ABOUTBOX must be in the system command rang e.
ASSERT((IDM_ABOUTBOX & OxFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
if (pSysMenu !'= NULL)

CString strAboutMenu;
strAboutMenu.LoadString(IDS_ABOUTBOX);
if (!strAboutMenu.ISEmpty())
{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,
strAboutMenu);

}
}
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/I Set the icon for this dialog. The framework do

automatically

control

}

/I when the application's main window is not a di
Setlcon(m_hlcon, TRUE); /I Set big icon

Setlcon(m_hlcon, FALSE); /I Set small icon

// TODO: Add extra initialization here
VCL_InitControls( m_hwWnd );
SLScope.Open( m_Scope.m_hWnd );
SLScope.Channels.Clear();
SLScope.Channels.Add( 2 );

SLScope.Channels[ 0 ].Name = "Left";
SLScope.Channels[ 1 ].Name = "Right";

ALWavelLogger.FileName = "RecordedAudio.wav";

ALAudioln.OutputPin.Connect( ALAudioToReal.InputPi
ALAudioln.OutputPin.Connect( ALWavelLogger.InputPin

ALAudioToReal.OutputPins[ 0 ].Connect( SLScope.Inp
ALAudioToReal.OutputPins[ 1 ].Connect( SLScope.Inp

VCL_Loaded();

return TRUE; // return TRUE unless you set the f

es this

alog

n);

);

utPins[ 0] );
utPins[11);

ocus to a

Compile and run the application.
You should see result similar to this one:
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A file named RecordedAudio.wav will be created containimgrecorded audio.

Here are the OpenWire connections in this application:

You have just learned how to create audio recorderAvithioLab.

Distributing your application

Once you have finished the development of your applicatias most likely will need to
distribute it to other systems. In order for the bipplecation to work, you will have to
include a set of DLL files together with the distributidime necessary files can be found
under the [install path)\DLL directory( [install patis]the location where the library was
installed).

You can distribute them to the [Windows]\System32 ([Windp&ysWOWG64 in 64 bit
Windows) directory, or to the distribution directoryyoiur application( [Windows] is the
Windows directory - usually C:\WINNT or C:\WINDOWS ).

Deploying your application with the IPP DLLs

The application will work, however the performance barimproved by also copying
the Intel IPP DLLs provided with the library.

The DLLs are under the [install path]\LabPacks\IppDLlediory( [install path] is the
location where the library was installed).

In 32 bit Windows to deploy IPP, copy the files to the [Windh&ystem32 directory on
the target system.

In 64 bit Windows to deploy IPP, copy the files to the [Windp&ysWOW®64 directory
on the target system.

[Windows] is the Windows directory - usually C:\WINNT oAWINDOWS

This will improve the performance of your applicationtba target system.
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