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Installation

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

C++ Builder installation

C++ Builder uses a special file named default.bpr to sharelefault include path for
your projects. The file is located into the C++ Builddain subdirectory. The file is
created after the first time the C++ Builder user salafault project settings.

The installation is designed to modify the file in ortlex new projects to be able to find
the necessary include files. If the file does not ek installation will show a warning
message.

You can set up the default search paths yourself, oraodocce C++ Builder to create
the default.bpr file, and repeat the SignalLab insialtat

Set the default search path manually in C++ Builder 5and 6

Start C++ Builder.
From the menu select | File | Close All |

=0l
J Fle Edt Search Yiew Project Run Component Database Tools Window Help H <None> - | & ﬂ;|
Mew 4 J & || Stendad |video Lab | Sianal Lab | Addiional | Win32 | Sustem | Data ccess | Data Controls | dbExoress | DataSnan | BDE | ADO | InteiBase | WebServices | IntemetExores | ¥

. aoh DFSAmEdmr ¢ g 5[ 5

®9) Open Project...  CErHFIL

Reapen 3
& save Ctrl+s
B Save ss. .
B save Project &s...
& save 2l Shift+Chrl+5
Bl Close

3 Include Unit Her..,  Ale+FLL
& Frint.,,
1 Exit

Select | Project | Options... |
{7 C++Builder 6 =lolxi

File Edt Search Wiew |Project Bun Component Database Iools Window Help “ <Mane> a2 ﬂ|

ODS-m 02 Addtobrofern, St bLab ] Sianal Lab | Addiional| Win32| Svstem| Data Access | Data Controk | dbEsoress | DataSnan| EDE | ADD | InterBase | WebServices | IntemetErores 1>
T . Remove from Praject.. = =R =] = = =
IssmaD Fimes, [AAFE@F « @@=
¥ pddito Repository,, .
Yiew Source

Languages v
&5 Edit Option Source

Export Makefils...

5 Add Mew Project...
2 add Existing Project. ..

DI Compile Unit AR

B3 ke [none] Crl+Fg

%) Web Deployment Options...
Web Deploy

Options...
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Switch to the | Directories/Conditions | tab:

zl
Cornpiler | Advanced Compiler I C++ I Paszcal I Linker I Advanced Linker
Directaries/Conditionals I Packages I Tasm | CORBA | Codeluard
r— Directories
Include path: [$ECEJinclude:$(BCE inchude'vel =l
Libraty path: [$(BCE b obi;$(BCE b =] J
Debug source path: I!B[BCB Jwaourcehvel ﬂ J
Intermediate output: | jJ
Final output: I jJ
BFI/LIE output: | =]
i Conditionals
Conditional defines: | DEBLG =l
— Aliases
Unit aliases: I jJ
¥ | Default oK | Cancel | Help |

click on the:| button next to the “Include path” text field.
The Directories dialog box will appear:

¢+4 Directories |

Ordered list of Include paths:

t
N

Greyed items denote invalid path.

[SIBCEinclude J

Eeplace | Sdd | Delete | DeletelnvalidEathsl

kK I Cancel | Help |

In the text box enter $(BCB)\LabPacks:

. Directories |

Ordered list of Include paths:

$IBCE)Ninclude
$BCE)hincludewel

= |=

Greyed items denote invalid path.

[SIBCENLabPacks] J

Beplace | Add Delete | DeletelnvalidEathsl

kK | Cancel | Help |

Click the Add button.
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In the text box enter $(BCB)\OpenWire:

rectories 1'

Ordered list of Include paths:

$(BCE)Ninclude
$BCE)hincludewel
$[BCB]\LabPacks

1
3
Greyed items denote invalid path.

[SIECEOperivire J

Beplace | Add Delete | DeletelnvalidEathsl

kK | Cancel | Help |

Click the Add button.

rectories

Ordered list of Include paths:

$(BCE)Ninclude
$BCE)hincludewel
$[BCB)\LabPacks
$[BCE)\Dpen'wire

Greyed items denote invalid path.

[SIECEOperivire J

Eeplace | Sdd | Delete | DeletelnvalidEathsl

kK I Cancel | Help |

Click on the OK button.

You will return to the Project Options dialog:

x
Cormpiler | Advanced Compiler I C++ I Pazcal I Linker I Advanced Linker
Directories/Conditionals | Packages I Tasm I CORBA I CodeGuard
r— Directories

Include path: |$[BCB]\incIude;$[BEB]\incIude\vC|;$[BCB]\Lalﬂ J
Library path: |$[BCB]\Iib\obi;$[BCB]\Iib j J
Debug source path: |$[BCB]\source\vc| ﬂ J
Intermediate gutput; I j J
Einal output: I jJ
BPIALIE output: | =]
i Conditionals
Condtional defines: |_DEBUG =] J
 Aliazes

Unit gliazes: I jJ

F Default , ............ DK\ Eancel | ﬂelp |
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Click on the OK button.

Force C++ Builder 5 and 6 to create the default.bpr file

Start C++ Builder.
From the menu select | File | Close All |

ol
J File Edt Search Yiew Project Run Component Database Tools MWindow Help H <None> - | & ﬂ,|

J Mew 4 J & || Standad | Video Lab | Sianal Lab | Additional | Win32 | Svstem | Data Access | Data Cantrols | dbExoress | DataSnao| BDE | ADO | InterBiase | WebServices | IntemetExores 1.
= Cpen... 5 == A =5 == 2

[ sk BF AR dwr 0 Bl =[] &
5 open Project... Chrl+F11

Reapen 3

& save Ctrl+s

B Save ss. .

B save Project &s...

& save 2l Shift+Chrl+5

Bl Close

3 Include Unit Her..,  Ale+FLL
& Frint.,,
1 Exit

Select | Project | Options... |

£ C++Builder 6 =[Ol x|
File Edt Search Wiew |Project Bun Component Database Iools Window Help “ <Mane> a2 ﬂ|

ODS-m 02 Addtobrofern, St bLab ] Sianal Lab | Addiional| Win32| Svstem| Data Access | Data Controk | dbEsoress | DataSnan| EDE | ADD | InterBase | WebServices | IntemetErores 1>
5 B Remove from Project... = A 2 % @ == a(T] E =
! 0 5O J M) Import Type Library... % = =L

¥ pddito Repository,, .
View/Source|

Lenquades 3
&5 Edit Option Source
Export Makefil=,..

5 Add Mew Project...
T add Existing Project. ..

DI Compile Unit AR
B pake [none] Crl+Fg
B i [none]

i Infarmation far [none]
BB pake gl Projects

B il | P et

%) Web Deployment Options...
Web Deploy

Switch to the | Packages | tab:
x|

Cornpiler I Advanced Compiler | C++ Pazcal I Linker I Advanced Linker
Directanies/Conditionals Packages Tasm I CORBA I CodeGuard

— Design packages

endD ataPkg
BbSplitterPk &0
Binian Mitov's Thread Component E ditors.

Binian Mitov's thread components.

Borland ActionBar Components

Borland AD0 DB Components LI

| c:hprogram fileghborlandbcbuildert Projects\Bpl\B kS endD ataPlkgB CBE. bpl

Add... Bemaove Edit | LCompahents |

— Runtime packages

¥ | Diefault (u]9 I Cancel | Help |
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Click on the™: === check box to change the status, and then click OK.
Then select | Project | Options... | again.

Click on the™: = check box to change the status again, and then click OK.

This will create a default.bpr file.
Now you can repeat the installation of SignalLab aeddiéfault search paths will be
configured properly.

Set the default search path manually in C++ Builder 2006 - 2010
Start C++ Builder 2006 - 2010.

Select | Project | Default Options... |

dio 2006

Refactor | Project| Run  Component Opsniwire Tools  Window  Hel

3 ﬁ bds: jdefault.
Expart makefile. . Eje:t = Open Pri

5& Add Mew Project...

28 add Existing Project. .. _ E

tes Y]
Ro
i o

tion Rz

rted E

ide
Wha
ing

Borl:
Y c+Builder |E++
e

Users GUde (FOF)

-

[ pefaut optians
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Select the | C++ Compiler (bcc32) | Paths and Definpsdns and click on the “Edit...”
button for the “Include search path (-I)":

& Default C++ Project Options

=l C++ Compiler (bec3z) | Build Configuration: |.q|| Configurations ﬂ Configurations. .. | Eind Option... |
Paths and Cefines
Cutput setkings Paths and Defines
‘Warnings W Include search path -]

Optimizations

|ks:$[B DS hinclude 3B D5 MNincludedinkunware $(B DS vincludehwel

Debugging

Compiling ¥ Condiional defines [-D]

Instruction sef | Edit
Data alignment £at..
Calling convention ™ Undefine any previous definitions of name [-U)

Pre-compiled headers |

Floating point

Language compliance

C++ Compatibilicy

Exception handling

Cutpuk

Templates S

Wirtual bables

Source

Member Pointers

Register variables

CodeGuard compile suppor

Assembler options

Other options b’
| [

I ok | Cancel | Help |

|1

In the “Path” dialog type “$(BDS)\OpenWire” and click tAdd button:

Include file search path

bl
$BOS Mincludetwel

Ll
8]

|${BDS MO peniwie
‘ Delete | Delete Invalid Paths ‘

ak. ‘ Cancel ‘ Help ‘
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In the “Path” dialog type “$(BDS)\LabPacks” and click #hed button:

Include file search path

$BDS N0 pertafie
$BDS M\ abPacks

$BDS sincludetdinkumyare
${BDS Minchudetvel

]
o

|${BDSLabPacks
‘ ‘ Delete | Delete Invalid Paths ‘

ak. ‘ Cancel ‘ Help ‘

Click OK.

Select the | C++ Compiler (bcc32) | Paths and Definpsdns and click on the “Edit...”
button for the “Include search path (-L):
& Default C++ Project Options

£

Exception handling | Build Configuration:|nll Configurations ﬂ Configurations. .. | Eind Option... |
Outpuk

Templates Pathz and Defines

Yirbual ables v Library search path [-L)

Source

Mambar Painters |$[BD SMib:$HBOSMBNob$E0 S b pedk

Register varisbles [ Specify ohiect search paths [
CodeGuard compile suppor
Assembler options |
Other options
Command Line
=I- Linker {ilink32)
Paths and Defines
Qutput setkings
‘Warnings
Linking
Map file
PE filz options
Advanced options
Wersion .
Package options
Other options
Command Line
+- Resource Compiler (bree3z) %
< | [

I ok | Cancel Help
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In the “Library search path” dialog type “$(BDS)\OpenWieeid click the Add button

& Library search path

X
Library search path

$BDS 0 pentafie

${BDS Mibhab
${BDS Mibhpsdk

]
o

| $1BDS b

N

‘ Delete | Delete Invalid Paths

ak. | Cancel ‘ Help ‘

In the “Library search path” dialog type “$(BDS)\LabPdcksd click the Add button:

& Library search path

X
Library search path

$BDS N0 pertafie
$BDS \LabPacks

${BDS Mibhab
${BDS Mibhpsdk

]
o

[0S LabPacks J
‘ ‘ Delete | Delete Invalid Paths
ak. ‘ Cancel ‘ Help ‘
Click OK.
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In the “Default C++ Project Options” dialog, click OK:

& Default C++ Project Options

Exception handling | Build Configuration:|nll Configurations ﬂ Configurations. .. | Eind Option... |
Outpuk

Templates Pathz and Defines

virtual kables v Library search path [-L)

Source

Member Pointers |nWire:$[BDS]\LabPacks:$[BDS]\Iib;$[BDS]\Iib\obi;:B[BDS]\Iib\psdk Edi...

Register variables [~ Specify object search paths (]

CodeGuard compile suppor
Assembler options |
Other options
Command Line
=I- Linker {ilink32)
Paths and Defines
Qutput setkings
‘Warnings
Linking
Map file
PE file options
Advanced options
Wersion —
Package options
Other options
Command Line
+- Resource Compiler (bree3z) %
< | [&

v , ............ O K p— | Help |

Force C++ Builder 2006 - 2010 to create the default .bpr file

Start C++ Builder 2006 - 2010.

Select | Project | Default Options... |

Refactor | Project| Run  Component Opsniwire Tools  Window  Hel

3 ﬁ bds: jdefault.
Expart makefile. . ije:t = Open Pr

5& Add Mew Project...

28 add Existing Project. .. _ E
tes

25y
Ro
&g
tion a B
rted E
ide
Wha
ing Borl:
@ Default Options > a C+-+Builder |E:;
User's GUde (POFy
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Select the | Packages | options:

& Default C++ Project Options

+- C++ Compiler {boe3z)
- Linker (iink32) Bzt medaEe
+- Resource Compiler (broc32) | AudioLab Genetic Basic Package "
+- Librarian (tib) v| BrThreadDsnCBL0
+- IDL bo C++ Compiler (idiZepp) | EMThreadrkoCBLO
+- Pascal Compiler (DCC32) | Borland ActionBar Components
+ Turbo Assembler (tasm3z) | Borland ADO DB Components
Packages | Borland BDE DB Components

w| Baorland C++Builder Internet Explorer S Compaonents Package

| Borland Control Panel Applet Package

| Borland Database Components

| Borland DataSnap Connection Components

/| Borland dbExpress Components

| Borland Editor Emacs Enhancements

| Borland Editor Script Enhancements b

Add... Remaove | |

Rurtime packages

|vc|;rt|;vclx;dhrtl;vcldb;adortl;dbxcds;dbexpress;vclib;ibxpress;xmlrtl;\rclactn J

I ok | Cancel | Help |

Click on the™ & = check box to change the status, and then click OK.
Then select | Project | Options... | again.

Click on the™ & = check box to change the status again, and then click OK.

This will create a default.bpr file.
Now you can repeat the installation of SignalLab aeddiéfault search paths will be
configured properly.

Where is BasicAudio?

After the installation, start your Delphi or C++ Buitde
Scroll the Component Palette, until you see the lasettabs:

T Delphi 7 - Project1
File Edit Search View Project Run Component Database OpenWire Tools Window Help ‘.‘ [search component) {Mones
4 L);] -3 @ = u‘?: UI': & Standard | Sional Lab  Audio Lab IF’ID[ Lab | Additional | Win32 | Sustem | Data Access | Data Controls | dbEsoress | DataSnac | BDE | AD0 ]LI_'

s@m@E] -0l v BRPPRRPERPRR

EICEE

.....

If the installation was successful, they should be miat8e&nal Lab”, “AudioLab” and
“Plot Lab”. On the SignalLab palette you will have yalsubset of the SignalLab
components. SignalLab is a separated product, and wilenehipped as full with
AudiolLab.
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Only the following two components of SignalLab will beadable:

The following two PlotLab components will be available.

7 Delphi 7 - Project1

File Edit Search View Project Run Component Database OpenWire Tools Window Help ‘.‘[Seamhcumpunant]

cre ~l&a %
hdi} '-GJ L= @ LJ Ig Ug & Standard | Sianal Lab | Audio Lsb  Flat Lab ]Enntrnl Lab | Additional | wird2 | Sustem | DataAccess | Data Controls | dbExoress | DataSnan | podlr

sen@|e-1lsq| b PP

Why some of the examples don’t work?

Video lab is a unique library that supports both the Win32 ARVH-ile ( VFW )
functions (ACM) and DirectShow. You as a developerehdne ultimate choice to use
either the Win32 API or DirectShow components or botihaisame time.

The advantage of the Win32 APl components is that heywsilk on any Windows 95
and up system out of the box, however they are msshcigpable than the DirectShow
components, and should be avoided if not necessary.

The advantage of the DirectShow components is thatwileyse the latest and greatest
capability of DirectShow, the latest video camera deyiaed TV Tuners, but they
require DirectShow 9.0 or higher to be installed in otdevork.

If you don’t have DirectX 9.0 or higher installed on youstsyn, you will not be able to
use see the DirectShow examples working.

Creating a simple audio player using Win32API
Components
From the Delphi/C++Builder menu select | File | New | Agapion |.

7 Delphi 7

E‘ Edit Search View Project Run  Component  Database OpenMWire Tools  Window  Help lm ﬁ_}
| Mew » ||@ Application |udio Lah] Sianal Lab] .&dditional] Win32] Sustem] DataAccess] Data Controls] dbExDress] ILI_'
33 open... Cliapplication | ET &L AT H il K @ S a0 E a9
E Open Project,,, Chrl+FiL Data Module
Reopen v [ Form
Frame
= Unit
"‘B Cther...
K Exit

An empty form will appear on the screen.
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From the Component Palette select the “Audio Lab! tab

select and drop on the form the following two components

One - TALWavePlayer
One - TALAuduioOut

Make the form small and select the ALDSAudioOutl comptine

In the Object Inspector select the FileName propert)cﬁddthe:l button.

A File selection dialog will appear:

Select a file to play and click “Open”.
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In the Object inspector select the OutputPin property aridtbe | button.

You should see the Pin Editor:

Click on the check box to make it look as in the petand then click OK.

Compile and run the application.
You should see the form and hear the audio playing:

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!
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From the Delphi/C++Builder menu select | File | New | Agapion |.

An empty form will appear on the screen.

From the Component Palette select the “Audio Lab! tab

select and drop on the form the following two components

One - TALDSAudioPlayer
One - TALDSAudioOut

Make the form small and select the ALDSAudioOutl comptine

In the Object Inspector select the FileName propert)cﬁddthe:l button.
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A File selection dialog will appear:

Select a file to play and click “Open”.

In the Object inspector select the OutputPin property aidtbe | button.

You should see the Pin Editor:

Click on the check box to make it look as in the petand then click OK.

Compile and run the application.
You should see the form and hear the audio playing:

Congratulations! You have just created your first Dis&ctw BasicAudio application.
Here are the OpenWire connections in this application:
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Creating a simple Audio Recorder Win32API
Components
From the Delphi/C++Builder menu select | File | New | Agapion |.

An empty form will appear on the screen.

From the Component Palette select the “Audio Lab! tab

select and drop on the form the following three companent
One - TALAudioln

One - TALWavelLogger

Select the ALAudioln component:
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In the Object Inspector select the OutputPin property acidtbe | button.

You should see the Pin Editor:

Click on the check boxes as shown in the picture, la@d tlick OK.

On the form select the ALWavelLoggerl component:

In the Object Inspector select the FileName propertysahd to RecordedAudio.wav:

Compile and run the application.
You should see the form:

A file named RecordedAudio.wav will be created containimgrecorded audio.
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Here are the OpenWire connections in this application:

You have just learned how to create audio recorderBasgicAudio.

Using the TSLCRealBuffer in C++ Builder and Visual  C++

The C++ Builder version of the library comes with avediul data buffer class, called
TSLCRealBuffer.

The TSLCRealBuffer is capable of performing basic mgkrations over the data as
well as some basic signal processing functions. Thelddkar also uses copy on write
algorithm improving dramatically the application performanc

The TSLCRealBuffer is an essential part of the Sigalagenerators and filters, but it
can be used independently in your code.

You have seen already some examples of using TSLCRé&alButhe previous
chapters. Here we will go into a little bit more det@bout how TSLCRealBuffer can be
used.

In order to use TSLCRealBuffer you must include SLCRefdBin directly or indirectly
(trough another include file):

#include <SLCRealBuffer.h>

Once the file is included you can declare a buffer:
Here is how you can declare a 1024 samples buffer:

TSLCRealBuffer Buffer( 1024 );

Version 4.0 and up does not require the usage of data atjests.oThe data objects are
now obsolete and have been removed from the library.

You can obtain the current size of a buffer by caltimg GetSize method:

Int ASize = Buffer.GetSize(); // Obtains the size o f the buffers

You can resize (change the size of) a buffer:

Buffer.Resize( 2048 ); // Changes the size to 2048

You can set all of the elements (samples) of theebwdf a value:

Buffer.Set( 30 ); // Sets all of the elements to 30
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You can access individual elements (samples) in thetuff

Buffer [ 5] = 3.7; // Sets the fifth elment to 3.7

Double AValue = Buffer [ 5 ]; // Assigns the fifth elementto a
variable

You can obtain read, write or modify pointer to thédrudata:

const double *data = Buffer.Read() // Starts readin g only
double *data = Buffer.Write()// Starts writing only
double *data = Buffer.Modify()// Starts reading and writing

Sometimes you need a very fast way of accessing ther lafims. In this case, you can
obtain a direct pointer to the internal data bufidre buffer is based on copy on write
technology for high performance. The mechanism isgndated inside the buffer, so
when working with individual items you don’t have to woatyout it. If you want to
access the internal buffer for speed however, youhailke to specify up front if you are
planning to modify the data or just to read it. The TSL&lBeffer has 3 methods for
accessing the data Read(), Write(), and Modify (). Reatl(jeturn a constant pointer to
the data. You should use this method when you don’t intentbthfy the data and just
need to read it. If you want to create new data fromtslerand don't intend to preserve
the existing buffer data, use Write(). If you need to ryotthe data you should use
Modify (). Modify () returns a non constant pointerthe data, but often works slower
than Read() or Write(). Here are some examples:

const double *pcData = Buffer.Read(); // read only data pointer
double Value = *pcData; // OK!

*pcData = 3.5; // Wrong!

double *pData = Buffer.Write(); // generic data poi nter

double Value = *pData; // OK!
*pData = 3.5; // OK!

You can assign one buffer to another:

Bufferl = Buffer2;
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You can do basic buffer arithmetic:

TSLCRealBuffer Buffer1( 1024 );
TSLCRealBuffer Buffer2( 1024 );
TSLCRealBuffer Buffer3( 1024 );

Bufferl.Set( 20.5);
Buffer2.Set( 5 );

Buffer3 = Bufferl + Buffer2;
Buffer3 = Bufferl - Buffer2;
Buffer3 = Bufferl * Buffer2;
Buffer3 = Bufferl / Buffer2;

In this example the elements of the Buffer3 will beuteof the operation ( +,-,* or /)
between the corresponding elements of Bufferl and Buffer2.
You can add, subtract, multiply or divide by constant:

/I Adds 4.5 to each element of the buffer
Bufferl = Buffer2 + 4.5;

/I Subtracts 4.5 to each element of the buffer
Bufferl = Buffer2 - 4.5;

/I Multiplies the elements by 4.5
Bufferl = Buffer2 * 4.5;

/I Divides the elements by 4.5
Bufferl = Buffer2 / 4.5;

You can do “in place” operations as well:

Bufferl += Buffer2;
Bufferl += 4.5;

Bufferl -= Buffer2;
Bufferl -= 4.5;

Bufferl *= Buffer2;
Bufferl *=4.5;

Bufferl /= Buffer2;
Bufferl /= 4.5;

Those are just some of the basic buffer operationgdqed by SignalLab.

If you are planning to use some of the more advanced featlifé CRealBuffer please
refer to the online help.

SignalLab also provides TSLCComplexBuffer and TSLCIntBg#er. They work
similar to the TSLCRealBuffer but are intended to balwgih Complex and Integer
data. For more information on TSLCComplexBuffer and CBitegerBuffer please refer
to the online help.
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Deploying your application with the IPP DLLs

The compiled applications can be deployed to the taygetm by simply copying the
executable. The application will work, however the penfance can be improved by also
copying the Intel IPP DLLs provided with the library.

The DLLs are under the [install path]\LabPacks\IppDLIlediory( [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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