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Installation

SignalLab comes with an installation program. Just start the installation by double-
clicking on the Setup.exe file and follow the installation instructions.

Where is SignalLab?

After the installation, start your Delphi or C++ Builder.
Scroll the “Component Palette”, until you see the last two tab:

7 Delphi 7 - Project1

File Edit Search View Project Run Component Database OpenWire Tools Window Help ‘.‘ [search component] < ones J @1 EI‘
M-8 85| & & || &) | Stndad SignalLab | Audio Lab | Plot Lab | Additional | /in32 | Svstem | Data Access | Data Controls | dbExoress | DataSnan | BDE | ADD [JEN A

s@m@E|e-ils s b PEPPRBERRREPHEERIRBRRRREE:

If the installation was successful, they should be named “Signal Lab” and “PlotLab”.

The followini two PlotLab comionents will be available.

I Component Database OpenWire Tools Window Help |;=[searchcomponent] <Mones ﬂ ﬁj

— =5

Standard | Sianal Lab | Audio Lab | Wideo Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao

 SPSP

Creating a simple signal generating application
From the Delphi/C++Builder menu select | File | New | Application |.

7 Delphi 7
E‘ Edit Search Wiew Project Run  Component Database OpenWire Tools Window Help <Moner - ﬁ_}
Rew » H Application ‘iunal Lab} Video Lab} Audio Lab} Addiliona\] Win321 Suslem] [rata Access] Data Contlols} dbEHDIESS] DataSnaD] BDE ] ADD ]LI_’
CQ Open... CLx¥ Application =5 % A [al % k] X @ g EJ“‘” T E &‘
E‘ ©pen Project,., Chrl+F11 Diaka Module
Reopen v B Form
& Frame
=2 unie
F5 other...
o Esit

An empty form will appear on the screen.

From the “Component Palette” select the “Signal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mones - ﬁ_}
Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices

b SH5R 5 5R S8 SR 5R 5B TR 5e P 58 P TR B 55 S8 55 55 S5 58 SR o SB SA 5B S8 8 SR §
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From the tab select and drop on the form the following component:

5] - TSLSignalGen

From the “Component Palette” select the “Plot Lab” tab:

EICES
Standard | Sianal Lab | Audio Lab | Wideo Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao |

 SPSP

i Component Database OpenWire Tools Window Help |b=[searchcomp0nent]

From the tab select and drop on the form the following component:

i
2 |- TSLScope

Select the SLScoiel cornionent on the form.

1000 N _
Channel0
500
i}
-500

]

SLScopel -

Properties l Events ]

| Alian Al
[H &nchors [akLeft.akT

Lm il EENNEREN P 1 Iram

Make the form relatively small.
Select the SLSignalGenl.
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The form will look similar to this one:

EEX

n@acdgE

Channeld

] 100 200 300 400 sS00 GO0 FOO 800 900 1000

X Axis

In the Object inspector select the OutputPin property and click the | button.
Object Inspector
SLSignalGent -

Properties l Everts ]

Frequency 500 -
FrequencyPi [Disconhected)

Mame SLSignalGend

Offzet 0

OutputPin | (e |
Phasze ul

You should see the Pin Editor:

7+ Connections - Source Pin : S5LSignalGeni.Outp... E@@

Farm : |F0rm1 [Current) j
%nk ||:I|_1tF'ir|:E:.... | !5 '3"2‘ |EDHL®:“D|CD“M| Ope nwl &
¢ Frequency.. SLSignalGent C@ Bestare
B4 Link to al
N Unlink. all
" OK

i

X Cancel

Links : 2 [ Show all compatible pins

Click on the check box to make it look as in the picture, and then click OK.

Compile and run the application.
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You should see the sine wave:

& Formi E@@

naacégad

Channeld

300 400 500 &OO FOO 800 800 1000
Samples

Congratulations! You have just created your first SignalLab application.
Here are the OpenWire connections in this application:
SLScopel

5LSignalGend

[nputPins
Channell

T5LScope

EnableFin CutputPin
ClockPin
FrequencyFin

T5LSignalGen

Creating applications using filters, FFT, Waterfall and
data logger

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

7 Delphi 7

E‘ Edit Search Wiew Project Run  Component Database OpenWire Tools Window Help <Moner - ﬁ_}
New » H Application ‘iunal Lab | VideoLab | AudioLab | Additional | ‘win32 | Sustem | Data Access | Data Contiols | dbEworess | DataSnan| BDE | 4DO ]LI_’
Lx Open... CLx¥ Application =5 % A [al % k] X @ g EJ“‘” T E &‘
f=' OpenProject... Ct+Fi1 Data Madule
Reopen v (B Form
& Frame
=2 unie
F5 other...
o Esit

An empty form will appear on the screen.

From the “Component Palette” select the “Signal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mones - ﬁ_}

Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices

b SH5R 5 5R S8 SR 5R 5B TR 5e P 58 P TR B 55 S8 55 55 S5 58 SR o SB SA 5B S8 8 SR §
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From the tab select and drop on the form the following four components:

One E - TSLRandomGen
=]
Two E - TSLLowPass

From the “Comionent Palette” select the “Plot Lab” tab:

I Compenent Database OpenWire Teools Window Help |b= [search compaonent] :Maone: ﬂ 5;1‘-
Standard | Sianal Lab | Audio Lab | Video Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao

b SPEP

— | =Rl

From the tab select and drop on the form the following component:

[
One [ 1- TSLScope

n&@ e PEIE-

1000
1000 Channell |

-1000

] 100 200 300 400 S00 600 FO00 800 900 1000

X Axis

Double click on the SLScopel component, to open the Channels editor:
T Editing S... [X]
3

0 - Channeld
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Click on the “Add New” 3 button to create a second channel:

7 Editing S... [X]
=R T

0 - Channeld

1 - Chanriell

By using the Object Inspector rename the channels to “Random” and “Low Pass™:
T Editing S... [X]
e+ e

0 - Random

Select the SLRandomGenl on the form.

SLRandomGen
Properties l Events ]

EnablePin | [Dizconnected) ~
High 20000

Low -20000

Marne SLRandomGen
OutputPin | [ ) J
PumpPrionty O

You should see the Pin Editor:

7" Connections - Source Pin : SLRandomGen1.0ut. .. |:||E|rg|
Farm : |Form1 [Current) j [ 1
Sink. pity | $  Comp... | Caonhected to | Cot [\ Tl
D InputPin SLLowPazzl 'Upenw“g
O InputPingRandom  SLScopel gﬂestore
D InputPinz. LowPass SLScopel

B4 Link to all

3€ Unlink all

& 0K

< | > Cancel
Linkz: 3 [~ Show all compatible pins

i
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Make the following selections:

7 Connections - Source Pin : SLRandomGen1.0ut... g@g|

Form:lFolm1 [Current) ﬂ
Sink. pin | #  Comp... | Connected to | Cor .
r
E |nputPin SLLowPazs] Openw:l &
InputPing. Random | 5 z “. %Bestore
O InputPineLowPass SLScope1
E=& Link ta all |

Click OK.

Select the SLLowPass1 on the form.

Object Inspector 3]
SLLowPass1

Properties l Events ]

EnableFin | [Dizconnected) ~
Frequency 5000
|nputPin SLRandomGent. O
Marne SLLowPagss1
MumTaps |41
| OutputPin | (I -~
n

T=n

In the Pin Editor make the following selection and click OK:

7+ Connections - Source Pin : SLLowPass1.0utput... =

Form:lFolm1 [Current) ﬂ
Sink_pin | $  Comp.. | Connected to | Cot .
I
D |npLtPing. B andom SLScope1 SLRandom...  Bic Upen“ﬁ &
{741 IrpiPins. LowPass | § = [ “3) Bestore
I

Compile and run the application.
You should see result similar to this one:

7 Form1

|"' . i
i i A | n .| |I l
| i |1 |\ i ||J I | S TR Tl |‘ I
,J IIH I|| I‘ 1| ||”|I|| W e |_|||||| |I| |III|'I
I )"

!
|

100 200 300 400 SO0 EO0  FOO oo 900 4000
Samples
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You have just created your first Low Pass filtering application with SignalLab!
Here are the OpenWire connections in this application:

SLScopel
SLAandomGend i

| nputFinE

EnablePin  OutputPin R andom
ClockFin SLLowPazs1 Law Pazs
T5LRandomGen InputPin - OutputPin T5L5cope

E nablePin
TSLLowPazs

Now let’s show the FFT Spectrum of the two signals.
Stop the running application, make the form bigger and drop the following components
on it:

Two @— TSLFourier
[
One B 1- TSLScope

The form should look something like this:

Scope naadegged

1000

-1000
100 200 300 400 a00 G000 Fo0 oo 300 1000

X Axis
e -

Channzll |

1000
100 200 200 400 S00 E00 Fo0 aon apn0 1000

X Axis
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Double click on the SLScope2 and add a second channel as you did with the SLScopel.
By using the Object Inspector rename the channels to “Random” and “Low Pass™:

@l

0 - Randam

Select the SLScope2 on the form.
In the Object Inspector click on the H button to expand the “Title”:

Object Inspector

SLScope? -
Properties l Events ]
Refrashintar 100 ~
Tag

= Tite
ToolB ar [TSLDizplayT oolB a

Change the “Text” sub property to “FFT”:

Object Inspector

SLScoped -
Properties l Events]
Refrashintar 100 ~
Tag 0
EITitle [TSLDisplayTitle
Font [TFont]
Test FFT|
Wigible True

The SLScope2 should look like this:

ncdom

-1000

100 200 300 400 500 BO0 Foo g00 900 1000
X s

Select the SLFourier]l component on the form:
I
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Select the InputPin property and double click on it.
Object Inspector
SLFourier!

Sureu o]

Properties l B ]

Alpha 1 -~
lgnoreDC | False A

| InputFin | |
Mame SLFaurier]

In the Pin Editor make the following selection:
7" Connections - Sink Pin : SLFourier1.InputPin |Z _|r5__(|

Form |Form1 [Current) j e

Saurce pin | $  Component | Connections | TR I
O  OutputPin SLFaurier2 'Upenw“g
O  SpectumDutput..  SLFourier2 a Restare
O OutputPin SLLowPazz1 SLScopel.l..

(I O utputPin SLRandomGenl | [ 2 Links ] I

< 3 _X cues |
Lirks: 4 [ Show all compatible pins

Click OK.

In the Object Inspector select the SpectrumOutputPin property, and click the = putton.

Dbject Inspector 3]
SLFourier] A

Properties l Events ]

Alpha 1 -
lgnoreDC | False |
|nputPin SLRandomGent.Ou
Marne SLFourier]

Order

OutputPin

Form |Folm1 [Current) j [ y

Sink pin | #  Component | Connected to | i
D InputPin SLFourier2 'Upenw: 1%
O  InputPin SLLowPass SLRandom... g Restare
D InputPing. Random  SLScopel SLRandon...

O InputPinsLowPass 5LScopel SLLowPass... $=¢ Link ta all
7| I

O InputPinelowPass SLScope? N Unlink &l
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Select the SLFourier2 component on the form:

Select the InputPin property and double click on it.

Object Inspector Xl

SLFourier2 -

Properties l Bl ]

Alpha 1 -
lgnoreDC | False
| InputFir e ~ |

Mame SLFavrier2

In the Pin Editor make the following selection:
7 Connections - Sink Pin : SLFourier2. InputPin |Z||E|r5__(|

Form:lForm1 [Current) j |
Saource pin | #  Component | Conhections | TR
O OutputPin SLFaurier! 'Upenwug'

SLLawPass] SLScopel.l...
OutputPin SLRandomGenl [ 3 Links )

O  SpectumOutput..  SLFourier] SLScopel... g Rlestore
@ I
O

Click OK.

In the Object Inspector select the SpectrumOutputPin property, and click the | button.

Object Inspector ]
SLFounierd -

Froperties l Events ]

Alpha 1 -
lgnoreDIC | False

| putPin SLLowPass1. Outpr.
Marne SLFovrier?

Order 10

OutputPin | [Disconnected

SpectumOu [T |
Tag ] w

In the pin editor check the InputPins.Low Pass of the SLScope?2 and click OK:

7 Connections - Source Pin : SLFourier2.Spectru... |Z||E|r5__(|

Form : |Folm1 [Current) j |

Sink. pin | #  Component | Connected to | T

D |nputPin SLFounert SLRandom... 'UPEHWI 14
O InputFingRandom  SLScopet SLRandom... g Restore

D |nputPing. LowFass SLScopel SLLowPazs...

D InputPing. R SLFourier?.... E=& Link ta all
7| I

BE Linlink al |
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?"' Form1

Scope

10000
fi i,
|I {1171

£ !
< o II|I II| f1|
- l |||

10000

300 400 S00 GO0 YOO
Samples

100 150 20

|
|+ Iln"ﬁ | '-'I| W I| |||.: ||F|n || ||| £ t |\||I |.||| H1 |JJ | Al
I|

900 1000

350 400 450 500

Compile and run the application. You should see a result similar to this one

naQq s sl

nclo

Here are the OpenWire connections in the application now:

SLScopel

InputFing

T5LScope

SLRandormGenl
EnableFin  OutputFir
ClockPin SLLowPazs
TSLRandomGen InputFine - OutputPin
E hableFin
T5LLowPazs
SLFourier

SLScope?

| npLtFir i
S pectmmC utputFin

[nputPing

O ukputPin

TSLFourier
SLFourier2

T5LScope

| npLtFin I
S pectrumutputPin

CutputPin

TSLFaurier

Now we will add a Waterfall component to display the FFT Spectrum of the filtered
signal and a file logger to record the filtered data.
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Make the form big enough to accommodate another Scope size component, and add the
following two component to the form:

2 | - TSLWaterfall

The form now should look something like this:
7‘ Formi

1000
s00
i)
=500

1000
100 200 300 400 500 BO0 00 800 900 4000

X Axis

-1000
o 100 200 300 400 a00 600 Foo anon a00 1000

X Axis :
Waterfall LS e -
1000
go0
E00
400
200
u]

100 150 200
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In the Object Inspector select the SpectrumOutputPin property, and click the | button,
Object Inspector

SLFaurier2 -
Properties ] Ewaile ]

Order 10 ~
OutputPin | [Disconnected

In the pin editor check the InputPin of the SLWaterfalll and click OK:
7+ Connections - Source Pin : SLFourier2.Spectru... E@g

Form | Form1 [Current) ﬂ

Sink pin | $  Component | Connected to | i
D InputPin SLFournerl SLRandom... Ope nwl L
O InputPins.Random  SLScopel SLRandom... Ca Restare
D InputPing. LowPas: SLScopel SLLowPaszs...

D InputPing.Random  SLScopel SLFourierl.... B=5 Link to all
E InputPing LowFPazs SLScope? SLFourier?....

Ivi) 5L/ aterfa I 3€ Uniink 2l

Compile and run the application. You should see a result similar to this one:
' Form1

Scope

| poea it |‘I

Ll I TS B s i e |

A 1 AT SRR D o
Pl st A !

,Il I |.| |h| v ] | |U| | W i R

200 300 400 00 B00

Samples

Waterfall
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Here are the OpenWire connections in the application now:

SLScopel
SLRandamGen i
[hputFins
E nableFin ElutputP'inLlr—l R andom
$ElnckPin SLLowPazs Low Pazs
T5LRandomGen InputFin - CutputPin T5LScope

E nableFin

g

TSLLowPazs
SLFourierl SLScope?

[nputPin DutputPir [nputFing
SpectumutputPin

TSLFauner

SLFouner? T5L5cope

SLw aterfalll

|putPin OutputFir Fena
SpectrumJutputFin

TSLFourier TSLw aterfall

Now we will change the LowPass filter’s properties and will add a Data Logger to save

the filtered data.
Add the following component to the form:

=
= | - TSLLogger

Select the InputPin property and double click on it.

Object Inspector

SLLoggerl -

Properties l Bzl ]

Enabled True
EnablePin | [Dizconnected)
FileMame

FileM amePin [Dizconnectad)
InputFin [Dizconnected) ﬂl
Marme SLLogger
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In the pins editor select the OutputPin of the SLLowPass1 and click OK:
7 Connections - Sink Pin : SLLogger1.InputPin E"E”‘s__q

Form : |Folm1 [Current) j Fis
Source pin | #  Component | Connections | T
O QutputFin SLFounert 'Dpen‘*ll 14
O  SpectumOutput..  SLFaurier] SL5copel... g Restore
O OutputFin SLFouner2
O Spectumutput.. SLFouner? [ 2 Links)
@ OutputPin SLLowPass [ 2 Links ]
O OutputFin SLAandomGenl [ 3Links )

[ =

In the Object Inspector set the FileName to FilterOutput.bin:
Object Inspector 3]
SLLoggerl -

Properties l Events ]

Enabled True
EnablePin | [Dizconnected)
FileMame | FilterOutput.birl Jl

FileM ameFin| [Dizconnected)
[[SA = CI 1 AP ace] Doibo HPid

Select the SLLowPass1 on the form.

SLLowPass1 M

Properties l B ]

Alpha 1 -~
Enabled True

EnableFin | [Dizconhected)
Frequency (5000

|nputPin SLRandomGent.Ou
Marme SLLowPass1
MumTaps |15

OutputFin - |[ 3 Links ) v

This will set the filter frequency to a higher one, and also the smaller number of taps will
make the filter less efficient( but with much more “interesting” FFT ).
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Compile and run the application. You should see a result similar to this one:
& Formil

Scope

10000

fs \ﬂ.", |] JL'] IJ'»l 111 |‘|‘|1L..I1m"l I ‘wl\ |k 1‘l|lu|'-h ‘|!|Ir1 '|f

W jall T v

0% |-H|I"'|‘ ] ||]

-10000

300 400 500 GO0 OO 80O 900 1000
Samples

50 100 150 20

Waterfall

Also a file named FilterOutput.bin will be created in the application directory, and it will
contain the signal from the LowPass filter.
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Here are the OpenWire connections in the application now:

SLScopel
SLAandomzend i
|npLtFinE
EnableFin  OutputPin Fandorm
ClackPin SLLowPazsl
TSLRandomGen ImputFin - OutputPin T5LScope
EnableFin SLLagger]
TSLLowPass | putPin ProgressPin
Filet amePin
E nableFin
TSLLogger
SLFaurierl SLScope?
[putFin OutputFir | npLtFine
S pectrumJutputFir F andom
- Low Pazs
TSLFourier
SLFourier2 T5L5cope
S aterfalll
InputFin CutputPin 2ere
S pectrumdutputPir | hpLtPi
TSLFourier TSLw aterfall

Now you have all the necessary knowledge to build complex signal processing,
visualization and logging applications.

Using the TSLPlayer

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

7 Delphi 7

File | Edt Search “iew Project Run  Component Database OpenWire Tools Window Help ’_ 5_}
Mew » H application ‘innal Lab | VideoLab | AudioLab | Additional | Win32 | Sustem | Data Access | Data Contiols | dbEvoress | Datasnao| BOE | ADo | 41>
L'é;J open... kappication | E7 8L AL H ) K @ B gaw T [E §
f’l_‘_—_' ©Open Praject... Ctrl+F11 Daka Module
Reopen v | [E Form
@ Frame
= unie
"a Cther...
I Exit

An empty form will appear on the screen.

From the “Comﬁonent Palette” select the “Siinal Lab” tab:

Component  Database Openwire Tools  Window  Help <Moner - ﬁ_}

Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices

b SRSRSH SR SRS SR 58 R 5E 5P 58 2 1B UB 55 518 58 55 88 58 SF 5 S8 SR SR SR S8 5 s
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select and drop on the form the following component:

5] - TSLPlayer
From the “Component Palette” select the “Plot Lab” tab:
g

i Component Database OpenWire Teools Window Help |.=[searchcomponent] <Maone> j &1 "?
l

Standard | Sianal Lab | Audio Lab | Wideo Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao

 SPSP

select and drop on the form the following components:

i
= | - TSLScope

Arrange the form to look something like this, and select the SLPlayer] component on the
form:

naeQclda

1000

Channell 1

aa0
=i
400

-1000
0 100 200 300 400 S00 E00 Foo |00 j= ] 1000

X Axis

SLPlaver
Properties l Events]

Enabled Tiue -
EnableFin | [Dizconnected)
FileM ame

FileM ameFin [Dizconnected)
hd il AmClan
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A file selection dialog will appear. Select a file to play. There is a DemoData.bin file
available in the A VIFiles subdirectory of the SignalLab demos:

Look in: | £ &VIFiles | e ®meFE-

Demolata.bin

My Recent
Documents

=

Deskiop

=

=

o o

\ o
1 o L .

r: =
5 =

i}

3

W

ty Computer

Places

Files of bype: |Binar_l,l files [*. bin)

My Metwark  File name: DemaData bin | Open |
| Cancel

Click Open.

Object Inspector 3]

SLPlaper -

Properties l B ]

EnablePin | [Dizconnected) -~
FileMame | C:\Program Files )
FileMamePin [Dizconhected)

Maode pmStop
Marne SLFlayer
OutputPin | ([ EE | J
ProgrezzPin | [Dizconnected)

In the Pin Editor make the following selection and click OK:
7 Connections - Source Pin : SLPlayer1.QutputPin |Z||E|r>__(|

Form:lForm1 [Current) j [

OpenWire
‘3 Restore |

Sitk. pir # Component | Connected to
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Compile and run the application. You should see a result similar to this one:

?:"‘ Form1 E]@

nag e s =

Channeld

7100

7050

r.r. .+ 1* *r _rr +— T T+ 1
20 a0 100 120 140 160 180 200 220

Samples

Here are the OpenWire connections in the application:
SLScopel

SLPlaverl

E nablePin OutputPi
ClockFin ProgrezzFir
Fil=M arm=Fin

TSLPlayer

|nputFing
Channell

T5L5cope

Next we will add an FFT and a Waterfall to analyze the signal.

Add the following two components to the form:

@ - TSLFourier

% - TSLWaterfall
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Arrange the form to look something
Z Form1

like this and select the SLFourierl component:

naaae=

Channell g

200 300 400 00 g0 700 a00 a0 1000

X Axis

Waterfall GEE]

00 1000

400

400 450 500

In the Object inspector double-click on the InputPin property over the word
Disconnected) :
Object Inspector

SLFourier! <

Properties l E'\.’entg]
Alpha 1 -~
lgnoreDC | False

| InputFir [Discornected |

Mame SLFaurier]

In the Pin editor make the following selection and click OK:

7+ Connections - Sink Pin : SLFourier1 InputPin @@

Form : | Form1 [Current) j

Source pin | ¥ Component | Conhections |

® SLFlayert

| OpenWire

% Bestore

SLScopel |
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In the Object inspector select the SpectrumOutputPin property and click the | button,
DObject Inspector
SLFourier] <

Properties l Events ]

lgnoreDC | False -
InputPin SLPlayer]. OutputPi
Marne SLFourier]

Order 10

OutputPin | [Dizconnected

Yt IR D izconnected] J
Tag 0

In the Pin editor make the following selection and click OK:

? Connections - Source Pin : SLFourier1.5pectru... @@

Form:lForm1 [Current) j

Sink. pin | $  Component | Connected to | i
nyir

D IhpLtPing. Charneld  SLScopel SLPlayerl.... Ope wl &

7| , N S Restore

Compile and run the application. You should see a result similar to this one:

Fa0.0

7200
7100

[
Fao.n

1] 100 200 300 400 00 00 oo a0 900 4000 1100

Samples

Waterfall

400 450 L]
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Here are the OpenWire connections in the application now:
SLScopel

SLPlayerl

EnableFin DutputPir
ClockPin FrogrezsFin
FileM amePin

TSLPlayer

|nputFing
Channell

T5LScope

SLFaouner

SLw aterfalll
| nputFin CutputPin Fers
SpectrumOutputFin | npLtFir

TSLFaurier TS0 aterfal

You have learned how to use the TSLPlayer component to play recorded files. Now you
can experiment adding filter to the project, and modifying the playback signal. You can
also add a TSLLogger and record the signal after being processed. This way you will
have a file data processing application.

Creating custom filters

SignalLab includes a fare amount of filters and converters, however often you may need
to process the data from inside your code. SignalLab offers a set of generic filters that can
be used to implement a custom filter by writing a small amount of C++ or Pascal(Delphi)
code.

Here is an example of how you can do this:

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

7 Delphi 7

File | Edt Search Yiew Project Run Component Database OpenWire Tools Window Help <Mone> - @_}
Tew » [[E1 application ‘lunal Lab | VideoLab | AudioLab | Additional | Win32 | Sustem | Data Access | Data Controlks | dbEoress | DataSnan| BDE | 400 | 41
Li_,] Open... coappleaton (TR A B m® @ Slge= T = EE‘
(= Open Project... Cir+F11 Data Module
Reopen v | Form
@ Frane
= unie
"ﬁ Cther...
XL Esit

An empty form will appear on the screen.

From the “Comﬁonent Palette” select the “Siinal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mones - ﬁ_}

Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices

b 5758 5855 S8 SR 5 5B TR 5in TP 0B T 8 B 518 o S S SH 513 SR O S S S S8 83 SR §

From the tab select and drop on the form the following two components:

5] - TSLSignalGen
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% - TSLGenericReal

From the “Component Palette” select the “Plot Lab” tab:

EIEES

Standard | Sianal Lab | Audio Lab | Wideo Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao |

y EPEP

i Component Database OpenWire Tools Window Help |b=[searchcomp0nent]

select and drop on the form the following component:

i
= | - TSLScope

Select the SLScopel component on the form.
7 Form1

Channeld

e
400 =] 1000

X Axis

In the Object Inspector set the Align property to alClient:

Object Inspector

SLScopel -
Properties l Events]
| Align i~

Anchors [akLeftakTop.akRi
Channel: |1 Item

Make the form relatively small.
Select the SLSignalGen1.
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The form will look similar to this one:

7 Form1 E@@

I

@ dl&E

Channeld
1]

000
u] 100 200 300 400 500 00 Fon o0 900 1000

X Axis

SLSignalGent
Properties l Eeicrie ]

FrequencyPi [Dizconhected) -
Marne SLSignalGent
Oifzet 0

I| OutputPin | (] |
Phase 0

You should see the Pin Editor:
7 Connections - Source Pin : SLSignalGeni.Outp... E@@

Form:lFolm1 [Current) ﬂ

Sink. pin | #  Component | Connected to | ;.
nwir

E |npLtPin SLGenenicRea | Ope w' e

O imputPins.Charrell SLScope %Bestore

0 FrequencyFin SLSignalGent

B4 Link ta all

Click on the check box to make it look as in the picture, and then click OK.

Select the SLGenericReall on the form:
7 Form1

In the Object inspector select the OutputPin property and click the | button.
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Object Inspector =
SLGenericReall -

Properties l Events ]

Enabled True

EnableFin | [Dizconnected)
InputPin SLSignalGent. DutputP
Marne SLGenencReall

OutputFin
Synchronize stN one

T

In the Pin Editor check the following pin and click OK:
7+ Connections - Source Pin : SLGenericReal1.0u... EIE|FE|

Form : |Folm1 [Current) ﬂ
Slnk pin ¥  Component Connected to :
|nputPing. Channel | SLScopel Openw:”e
0 FrequencyFin SLSignalGen g Restare
B4 Link to all |

In the “Object Inspector” select the “Events” tab and double click on the OnProcessData
event:

Object Inspector
SLGenericReall M

Properties  Events l

OnFilterD ata

| OnProcessData | |
OnSkart
OnStop

In the event handler add the following code:

If you are using Delphi:
procedure TForml.SLGenericReallProcessData (Sender: TObject;

InBuffer: ISLRealBuffer; wvar OutBuffer: ISLRealBuffer;
var SendOutputData: Boolean) ;

var
InputRawDataPointer : PReal;
OutputRawDataPointer : PReal;
I : Integer;

begin
InputRawDataPointer := InBuffer.Read();
OutputRawDataPointer := OutBuffer.Write();
for I := 0 to OutBuffer.GetSize() - 1 do
begin
if ( InputRawDataPointer” > 5000 ) then
OutputRawDataPointer” := InputRawDataPointer” / 10 + 5000

else if( InputRawDataPointer” < -5000 ) then
OutputRawDataPointer” := InputRawDataPointer”® / 10 - 5000

else
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OutputRawDataPointer” := InputRawDataPointer”;

Inc( InputRawDataPointer );
Inc( OutputRawDataPointer );
end;

end;

If you are using C++ Builder:

void _ fastcall TForml::SLGenericReallProcessData (TObject *Sender,
TSLCRealBuffer InBuffer, TSLCRealBuffer &OutBuffer,
bool &SendOutputData)

const double *InputRawDataPointer = InBuffer.Read();
double *OutputRawDataPointer = OutBuffer.Write();

for( int i = 0; 1 < OutBuffer.GetSize(); i ++ )
{
if ( *InputRawDataPointer > 5000 )
*OutputRawDataPointer = *InputRawDataPointer / 10 + 5000;

else if( *InputRawDataPointer < -5000 )
*QutputRawDataPointer = *InputRawDataPointer / 10 - 5000;

else
*OutputRawDataPointer = *InputRawDataPointer;

InputRawDataPointer ++;
OutputRawDataPointer ++;
}

Compile and run the application. The result should be similar to this one:

7 Form1 @

njgQ o dl&

000 Channeld
E000
4000

400 s00 GO0 oo oo 900 1000

Samples
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Here are the OpenWire connections in this application:

SLScopel
SLSignalGend SLGenenzReall i
[nputFing
E nableFin OutputPin InputPine OutputFin Channell
ClockPin E nableFin
FrequerncyPin : T5LScope
TSLGenenchReal
T5LSignalGen

Congratulations! You have just created your first Signall.ab custom filter.

Creating custom data generators

SignalLab comes with a set of signal generators such as TSLSignalGen and
TSLRandomGen, but very often you will need to generate your own data.
Here is an example of how you can do that:

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

7 Delphi 7
E‘ Edit Search Wiew Project Run  Component Database OpenWire Tools  Window Help <Mone> - 5_}
Hew 3 H application ‘iunal Lab| VideoLab | AudioLab | Additional | Win32 | Suster | Data ficoess | Data Controls | dbEroress | DataSnao] BDE | 400 | 1%
|_-§J Open... B cLx Application B % A [al % I g %M = %‘
= Open Project,.. Ctr+Fil Data Madule
Reopen v | Form
@ Frame
5 unie
F other..,
o Esit

An empty form will appear on the screen.

From the “Component Palette” select the “Standard” tab:

earch Wiew Project Run  Component  Database COpenWire Tools Window  Help |<N0ne> j 5;1;
I 95 @ & | @ | Stendad | Sional Lab | Video Lab | Audio Lab | Additional | win32 | Sustem | Data Access | Data Controls | dt

= b - s b BF &AM dar @ g = F

From the tab select and drop on the form three TButton components:

From the “Comionent Palette” select the “Siinal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mones - ﬁ_}

Standard  Signal Lab ]Video Lab | Audio Lab | Additional | Win32 | Swstem | DataAccess | Data Controls | dbExoress | DataSmao | BDE | D0 | InterBase | WebServices

b SH5R 5 5R S8 SR 5R 5B TR 5e P 58 P TR B 55 S8 55 55 S5 58 SR o SB SA 5B S8 8 SR §

From the tab select and drop on the form the following component:
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@'j - TSLGenericReal

From the “Component Palette” select the “Plot Lab” tab:
—E

i Compeonent Database OpenWire Tools Window Help |b=[searchcomponent] <Mone> j 53' E.
I

Standard | Sianal Lab | Audio Lab | Wideo Lab  Plot Lab ]Additional] 'win3Z | Sustem | Data Access | Data Controls | dbExoress | DataSnao

r PSP

select and drop on the form the following component:

[
= |- TSLScope

Change the button names to be StartButton, DataButton and StopButton.
Rename the button captions to be Start, Data, and Stop.

Arrange the components to look like the picture bolow.

Select the SLGenericReall:

n@acd s

Channeld

-800
-1000
1] 100 200 300 400 500 B00 o0 a00n Q00 1000

X Axis

In the Object inspector select the OutputPin property and click the = button.
Object Inspector
SLGenencHeall -

Properties l Events ]

Enabled True

EnableFin [Disconnected)
|nputPin [Disconnected)
Marne SLGenericR eall

OutputPin [Disconnected il
SynchronizeTypr stN one
Tag 0
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In the Pin Editor check the following pin and click OK:
7 Connections - Source Pin : SLGenericReall.0u... E@@

Form:lFolm1 [Current) j
Sink. pin | ¥ Component | Connected to | .
nwir
74 | putFins. Channell “' Ope wl e
%Bestore

Double click on the StartButton.
In the event handler write the following code:

If you are using Delphi:
procedure TForml.StartButtonClick(Sender: TObject);
begin
SLGenericReall.SendStartCommand( 1000 );
end;

If you are using C++ Builder:
void  fastcall TForml::StartButtonClick (TObject *Sender)

{
SLGenericReall->SendStartCommand( 1000 ) ;

}

With this code we are sending a start command from the SLGenericReall to any
component connected to its OutputPin. Here for the purpose of the example we are
stating that the expected data rate is 1 KHz. The data rate is of no importance for this
application, but if there are any filters of FFT components involved in the process they
will need the data rate to adjust it self.

Double click on the DataButton.
In the event handler write the following code:

If you are using Delphi:
procedure TForml.DataButtonClick (Sender: TObject) ;
var

DataBuffer : ISLRealBuffer;

RawDataPtr : PReal;

I : Integer;
begin
// Create a buffer to hold the data.
DataBuffer := TSLRealBuffer.CreateSize( 1024 );

// Obtain pointer to the locked data as a ”“Real
RawDataPtr := DataBuffer.Write () ;

// Fill the buffer with simulated data.

for I := 0 to 1024 - 1 do
begin
RawDataPtr” := I mod 300;
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Inc ( RawDataPtr );
end;

SLGenericReall.SendData ( DataBuffer );
end;

If you are using C++ Builder:
void  fastcall TForml::DataButtonClick (TObject *Sender)

{
// Create a buffer to hold the data.

TSLCRealBuffer DataBuffer( 1024 );

// Obtain pointer to the data as a "Real
double *RawDataPtr = DataBuffer.Write () ;

// Fill the buffer with simulated data.
for( int i = 0; 1 < 1024; 1 ++ )
*RawDataPtr ++ = 1 % 300;

SLGenericReall->SendData ( DataBuffer );

Here we are generating a buffer and sending it via the SLGenericReall. In this
application each buffer will look the same for simplicity. In a real application however
each buffer will most likely contain different data. The data can be generated on the fly or
it can be copied from a memory location.

Double click on the StopButton.
In the event handler write the following code:

If you are using Delphi:
procedure TForml.StopButtonClick (Sender: TObject) ;
begin
SLGenericReall.SendStopCommand () ;
end;

If you are using C++ Builder:
void _ fastcall TForml::StopButtonClick (TObject *Sender)

{
SLGenericReall->SendStopCommand () ;

}

Here we are just sending a Stop command to indicate the end of the data feeding process.

Here is how your full Delphi source code should look like:
unit Unitl;

interface
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uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,
Dialogs, SLScope, SLCommonFilter, SLGenericReal, StdCtrls;

type

TForml = class (TForm)
StartButton: TButton;
DataButton: TButton;
StopButton: TButton;
SLGenericReall: TSLGenericReal;
SLScopel: TSLScope;
procedure StartButtonClick(Sender: TObject);
procedure DataButtonClick (Sender: TObject);
procedure StopButtonClick (Sender: TObject) ;

private
{ Private declarations }
public
{ Public declarations }
end;
var

Forml: TForml;

implementation

{$R *.dfm}

procedure TForml.StartButtonClick (Sender: TObject) ;
begin

SLGenericReall.SendStartCommand( 1000 ) ;
end;

procedure TForml.DataButtonClick (Sender: TObject) ;
var

DataBuffer : ISLRealBuffer;

RawDataPtr : PReal;

I : Integer;
begin
// Create a buffer to hold the data.
DataBuffer := TSLRealBuffer.CreateSize( 1024 );

// Obtain pointer to the locked data as a ”“Real
RawDataPtr := DataBuffer.Write();

// Fill the buffer with simulated data.

for I := 0 to 1024 - 1 do
begin
RawDataPtr” := I mod 300;
Inc( RawDataPtr );
end;

SLGenericReall.SendData ( DataBuffer );
end;
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procedure TForml.StopButtonClick (Sender: TObject) ;
begin

SLGenericReall.SendStopCommand () ;
end;

end.

Compile and run the application.

Press the “Start” button. This will send a start command for the data processing, and will
initialize the Scope or any other components connected via OpenWire such as filters or
format converters.

Press few times the “Data” button to send few buffers of data. All of the buffers will look
the same so don’t expect to see any differences in the Scope.

Press the “Stop” button to send a stop command to the Scope indicating the end of the
data transfer.

The result should be similar to this one:

===

Channeld

200 300 400 00 (=N Toa a0 a0a 1000

Samples

Here are the OpenWire connections in this application:
SLScopel

SLGenencReall

InputFing

[nputPin COutputPin Channeld
EnablePin

T5LScope

T5LGenencRea

Congratulations! You have just learned how to feed custom data into a SignalLab
application.
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Sending data to third party plot components or using
the results of the process into your application

SignalLab comes with a Scope and Waterfall components, but there are cases when you
will need to plot the data on a more sophisticated and advanced third party component, or
simply to feed the result data of the processing into your application.

In this case TSLGenericReal comes again into play.

Here we will create a simple application sending feeding the data into a TChart
component.

The TChart component comes for free with the Professional and higher versions of
Delphi and C++ Builder. If you have a Standard version of Delphi or C++ Builder you
can use another component or use the data in the application as it fits your needs. The
code will look almost the same.

You can download a trial version of the TChart (TeeChart) component from
http://www.steema.com/ .

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

7 Delphi 7
File | Edt Search Yiew Project Run  Component Database OpenWire Tools Window Help <Money - 5_}
New » H Application ‘iunal Lab} Video Lab} Audio Lab} Addiliona\] Win321 Suslem] Data Access] Data Contlols} dbEHDIESS] DataSnaD] BDE ] ADD ]LI_'
53 open.. cxapication | E7 Bl AT H o B @ Bl e [T [E a5
(=) Open Project... CtA+F11 Data Module
Reopen v (B Form
B Frame
5 Uit
"a Other...
I-L Exit

An empty form will appear on the screen.

From the “Comﬁonent Palette” select the “Siinal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mone> - 53'
Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices

b SRSRSHSRSESRSR SR MR P 58 R BB S S8 5E R SR SR SR SR SR SRR SR 385

From the tab select and drop on the form the following two components:

2] - TSLSignalGen

@‘: - TSLGenericReal
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http://www.steema.com/

From the “Component Palette” select the “Additional” tab:

Component  Database OpenWire Tools Window Help |<N0ne> ﬂ 53'

Standard | Sianal Lab | Video Lab | Audio Lab  Additional ]Win32] Sustem | DataAccess | Data Cortrols | dbExoress | DataSnao | BDE |

y mEmEE Jéa EH+ADREREe HEE hERE

From the tab select and drop on the form a TChart component.

- TChart

The form now will look something like this:

n
@ Tchart

Chart1 hd

Properties l Events]
| align =l
AllowPanning | prmBoth —

AllowiZ oom True
T Ao Tabl bk abTam =
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Select the SLSignalGenl on the form:

X TChart
5 SH

In the Object inspector set the Frequency to 50:
Object Inspector 3]
SLSignalGent

Properties l Bl ]

EnablePin | [Dizconnected)

Frequency  |EL
FrequencyFin [Disconnected)
M arne Sl SinmalGend

In the Object inspector set the SampleRate to 10000:

Object Inspector ]

SLSignalGent -

Properties l B ]

Mame SLSignalGent -~
Dffset 0 1
OutputPFin [Dizconnected)
Phase a
PurnpPriarity |0

| SampleRate |
SionalTuoe | stTone

In the Object inspector select the OutputPin property and click the | button,

Object Inspector ]

SLSignalGent -
Properties l Events]
Marne SLSignalGent ~
Oifzet a
I| OutputFin [
Phase
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In the Pin Editor check the following pin and click OK.
7 Connections - Source Pin : SLSignalGeni.Outp... |Z||E|r5__(|

Form : | Form1 [Curment] j |

Sink. pin | ¥ Component | Connected to| S TR
7 |npiFin SLGenenicHeall _l 'Upenw"z
FrequencyPin SLSignalGent g Restore

On the form double click on the Chartl component to open the component editor:

Editing Chart1
Chart l Series I
Series wﬁeneraw s I Titles I Lagend] Panel 1 F'aging} “wialls I aD ]

(E =

‘ ‘ ‘ Series Title

[

_ e |
[T
[

Help. Close

Click the “Add..” button to add a new series, and select Line, then click OK:

7 TeeChart Gallery

Standard 1 Functions ]

Line Bar Horiz. Bar Ares
Paint Fie Fast Line Shape
o

‘s D

Arrow Bubhle

L= Re Lo

Ok Cancel v 3D

Click Close:

Chart ] Seiies |
Sefies WGeneraw Axis I Titles I Lsgend] Panel 1 Faglng} Walls I 3D ]

‘ ‘ ‘ Series Title |

e |

Change...

Delete

Title.

Clone
_Gee- |

Close

Help...
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Now your form will be similar to the one shown on the picture:

7 Form1
iy
Z 1692
850
1570
1593
300 1570
1570
1353
S 593
I527
700 - 0524
I522
1577
B50 1 640
0745
004 I &62
1735
17
550 1595
B627
I526
S 1467
T T T T T T T T T T T T T T T T T T T T T T T T 1 I 552
01 2 3 4 5 6 7 & 91011 1213 14 1516 17 1513 20 1 22 23 24 25 |0s52

In the “Object Inspector” set the SLGenericReall SynchronizeType property to
stSingleBuffer:

Object Inspector
SLGenerncReall

Properties l Events ]

Enabled True

EnableFin | [Dizconnected)

|nputPin SLSignalGen. Dutput]

Marne SLGenernicReall

OutputFin [Dizconnected)

SynchronizeT ﬂ
a

Tag

In the “Object Inspector” select the “Events” tab and double click on the OnProcessData
event:

Object Inspector
SLGenericReall M

Properties  Events l

OrFilkerD ata

I| OnProces:Da ﬂl

MwCkark

In the event handler add the following code:

If you are using Delphi:

procedure TForml.SLGenericReallProcessData (Sender: TObject;
InBuffer: ISLRealBuffer; var OutBuffer: ISLRealBuffer;
var SendOutputData: Boolean) ;

var
I : Integer;

begin
Chartl.Series[ 0 ].Clear():;

for I := 0 to InBuffer.GetSize() - 1 do
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Chartl.Series[ 0 ].Add(InBuffer.Items[ I ], '', clRed );

end;

If you are using C++ Builder:

void  fastcall TForml::SLGenericReallProcessData (TObject *Sender,
TSLCRealBuffer InBuffer, TSLCRealBuffer &OutBuffer,
bool &SendOutputData)

Chartl->Series]| >Clear () ;

0 ]1-
for( unsigned int i = 0; i1 < InBuffer.GetSize(); i1 ++ )
0 1->Add (InBuffer[ 1 1, "", clRed );

Chartl->Series|

Compile and run the application. The result should be similar to this one:
?"' Formi

: : : : : W 14579 345
: i i i : W 15,002.194
15000 0 @ R e B T B R -1 |m15410230
: [ ' ! ' ' : W 15503075
B g B & & - @& B . _H & . | [mie1z0316
10,000 2 2 : : : : : : 2 : W 16,541.589
: : : : : : : : : : B 16,886 537
D fe SRS BN R LN B PR S o W prr
: : : : : : ! ! : ! W17 525114
17820112
o] B @ B B OB B W 4 B g | |mopwmsm
0 0 0 0 0 0 0 i 0 i W 18,355.076
P M- [N N R R N T IR TEHH B EEREEEAT
: : : ; : ' : ' : ' W 15317 602
: : : ; : : : : : : W 19,021.118
qopood T ECH R 8 B T ROH @ @ | |mio205s8E2
1 : | ; : E ' E 3 i W 19,371 653
_____ g & & . @ g . B &g B g | Wioseis
15,000 : ; : : : W 19,645,737
: i i : : W 1975376
, , , . . . . . . . W 19,842,289
0 100 200 300 400 S00 600 oo so0 oS00 {po0  [E19.911.235

5,000 4

-5,000

Here are the OpenWire connections in this application:

SLSignalGen SLGenencheall

E nablePin CutputPin InputFin OutputPin

ClockPin E nableFin

FrequencyFin -
T5LGenencRea

T5LSignalGen

Congratulations! You have just learned how to use data generated by SignalLab inside
your code.

Manual data pumping

SignalLab offers a set of generators such as TSLSignalGen and TSLRandomGen. They
all have the capability to automatically pump data with a user defined data rate, however
there are cases when you may need to control the data generation from inside you code.
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All of the generators included in SignalLab have also the option to have code controlled
data pumping.

Now we will create a simple manual pumping application using the TSLSignalGen.
From the Delphi/C++Builder menu select | File | New | Application |.

7 Delphi 7
File | Edit Search “iew Project Run  Component  Database OpenWire Tools  Window  Help ’_ 5_}
Hew » H Application ‘lnnal Lab | VidenLab | AudioLab | Additional | Win32 | Sustem | Dats Access | Data Controls | dbEoress | DataSnan| BDE | 400 | 1%
(33 open... capplcaton | E BL Al B o R @ Sl g@a= T E a
[_‘": Open Project... Ckrl+F11 Data Madule
Reopen L
@ Frame
= unie
"ﬁ Cther...
X Esit

An empty form will appear on the screen.

From the “Comionent Palette” select the “Standard” tab:

earch  Wiew Project FRun Component  Database  Openidire  Tools  Window  Help |<N0ne> j %
1 95| & | 4 | stndad | SianalLab | video Lab | udio Lab | Additional | win32 | Sustem | Data Access | Data Controls | ot

Bl -1l 559 h OFF AN wr 0o Eee]E] &

From the tab select and drop on the form a TButton component.

- TButton

From the “Comﬁonent Palette” select the “Siinal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mones - ﬁ_}

Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices

b SRSRSHSRSESRSR SR SR P 58 R B RS 58 580 3R SR SR S SR SRR SR 385

From the tab select and drop on the form the following component:

5] - TSLSignalGen

From the “Component Palette” select the “Plot Lab” tab:
—!

i Component Database OpenWire Tools Window Help |b= [sarch component] ﬂ &3 "?
Standard | Sianal Lab | Audio Lab | Video Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao |

r SPSP
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select and drop on the form the following component:

- TSLScope

Arrange the form as shown on the picture and select the SLSignalGenl:

-1000

100 200 300 400 500 500 S00 Q00 1000

SLSignalGent

Froperties l Events ]

Mare SLSignalGent -
Oifzet
OutputPin
Phase

[P m R P 1 ]

You should see the Pin Editor:

7= Connections - Source Pin : 5L5ignalGen1.0utp... g@@
Form:lFolm1 [Current) j

Sink. pin | #  Component | Connected to | .
nwir
{4 | npitPins. ChannelD opel | Ope wl &

¢ FrequencyFin SLSignalGent C@ Restore

Click on the check box to make it look as in the picture, and then click OK.

In the object inspector change the ClockSource to csExternal:
Object Inspector

SLSignalGent -
Properties l B ]

Amplitude 20000 -~
Asprarety |0
BufferSize 1024
ClackPin [Disconnected)
ClockSource x|
Enabled True
FrshlaFin | Miscomnachad)
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On the form select the Button1:

Buttonl -
Properties l Bzl ]

Action A
Anchors [akLeft,akTop]
BiDiMode | bdLeftToRight
Cancel Falze
Caption Pump
Constraints | [TSizeConstraints)

Double click on Buttonl:

In the event handler add the following code:

If you are using Delphi:
procedure TForml.ButtonlClick (Sender: TObject) ;
begin
SLSignalGenl.Pump () ;
end;

If you are using C++ Builder:
void  fastcall TForml::ButtonlClick (TObject *Sender)
{

SLSignalGenl->Pump () ;

}

Compile and run the application.
Press the button few times. Each time you press the button, a new data buffer will be
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generated and sent to the scope:
T"‘ Form1

n@alosg

Channell
10000
]

-0000

100 200 300 400 500 E00 Foo ] 900 1000

Samples

Here are the OpenWire connections in this application:
SLScopel

5LSignalGend

E nableFin O utputPin
ClackPin
FrequencyFin

T5LSignalGen

[rputPins
Channeld

T5L5cope

You have just learned how to pump data from inside you code.

Using SignallLab with data acquisition board

SignalLab is universal signal processing library, it is not bound to any particular data
acquisition board or vendor, and can be used with pretty much any hardware. However in
order to read the data from the hardware and to feed it into SignalLLab you will need to
write a little bit of code. Because of the large variety of data acquisition boards, and the
different libraries the vendors provide it is impossible to cover all of them. Instead we
will design an application that will use a software simulated data acquisition board. First
we will define a data acquisition board API, and then we will learn how to use such an
API with SignalLab.

The modern data acquisition board usually consists of one or more data sources such as
Analog to Digital Converter (ADC) or Digital Input (DI), one or more outputs such as
Digital to Analog Converter (DAC) or Digital Output (DO), one or more timers (clocks)
and control logic. There is a huge variety of functionalities and implementations. On
some boards there are only inputs or only outputs. Some of the boards will allow external
clocking or direct data exchange with other hardware, but the basic principles are usually
the same.

How the typical input of data acquisition board works?

The timer (clock source) will generate data acquisition clock with a certain rate. The
ADC will use the clock to sample the data and the result will go into internal board buffer
(part of the control logic). The data then will be sent to the PC in the form of buffer. A
driver inside the PC will receive the buffer and will deliver it to a user level library
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provided by the board vendor. The library will call a callback function of some type
registered from inside your code via the library API. From this point you can use the data
as it fits your needs.

How the typical output of data acquisition board works?

When you start the board it will send to the PC a request for data. The driver will receive
the request and will signal the board’s user level library. The user level library will call a
callback registered via its API by your code. Your code must provide the buffer. Once the
buffer is obtained it will be delivered to the board and the board will store it inside its
own hardware queue. The board timer then will be started.

The timer (clock source) will generate data acquisition clock with a certain rate.

The DAC will read the data from the internal board buffer queue. When the queue is
empty to a certain level, a new request for data will be sent to the PC. The process will
continue until the board is stopped.

Our simulated API must provide a way for us to register callback functions for providing
and requesting data buffer. The format of the buffer will most likely be somewhat
different than TSLCRealBuffer. The board also will allow us to start and stop the
acquisition. Although very simple this API resembles in essence exactly what most of the
data acquisition board APIs do.

Now we will define the following API commands:

If you are using Delphi:
type TAQDataType = "Real;
type TDAQCallBack = procedure( Data : TAQDataType ); stdcall;

procedure DAQSetDataSupplyCallback( ACallBack : TDAQCallBack );
procedure DAQSetDataRequestCallback( ACallBack : TDAQCallBack );
procedure DAQStartAcquisition();

procedure DAQStopAcquisition();

If you are using C++ Builder:
typedef  stdcall void ( *TDAQCallBack ) ( double * Data );

void DAQSetDataSupplyCallback( TDAQCallBack ACallBack );
void DAQSetDataRequestCallback( TDAQCallBack ACallBack );
void DAQStartAcquisition();

void DAQStopAcquisition () ;

For simplicity we will assume fixed data acquisition rate defined by the board’s
hardware.

We will not go into many details on how the hardware simulator works. We will just use
a TTimer to generate timer events and they will trigger the DataSupply and DataRequest
events by calling our callback procedures.
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From the Delphi/C++Builder menu select | File | New | Application |.

7 Delphi 7
E‘ Edit Search Wiew Project Run  Component Database OpenWire Tools Window Help <Moner - ﬁ_}
New » H Application ‘iunal Lab | VideoLab | AudioLab | Additional | ‘win32 | Sustem | Data Access | Data Contiols | dbEworess | DataSnan| BDE | 4DO ]LI_’
(54 open... cotappicatin |5 B, AL 2 m K @ B @aw T = i]
(= Open Project,.. Ctr+F1l Data Module
Reopen v B Form
& Frame
=2 unie
F5 other...
o Esit

An empty form will appear on the screen.

From the “Component Palette” select the “System” tab:

7 Delphi 7 - Project1

File Edit Search ‘iew Project Run  Component Database  OpenWire Tools  Window  Help <Mone: - 53-
-8 o @ | @ Standard | Sianal Lab | Video Lab | Audio Lab | Additional | Win32  System | Data Access | Data Contre

SR @ -0k ©&HoTnEFE

From the tab select and drop on the form a TTimer component.

- TTimer

Timer1 <

Froperties l Events]
Enabled False

Interval [100]
Marme Tirnerl
Tan n

Double click on the timer to generate event handler. Change the code in the form to look
like this one. The code works as a simple hardware simulator:

If you are using Delphi:

unit Unitl;

interface

uses
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Windows,
Forms,
Dialogs,

type

private
public
end;

var
Forml:

procedure
procedure
procedure
procedure

type TAQDataType =
type TDAQCallBack =

Messages, SysUtils, Variants,

ExtCtrls;

TForml = class (TForm)
Timerl:
procedure TimerlTimer (Sender:

TTimer;
TObject) ;

{ Private declarations }

{ Public declarations }

TForml;

“Real;
procedure ( Data
DAQSetDataSupplyCallback( ACallBack
DAQSetDataRequestCallback( ACallBack
DAQStartAcquisition();
DAQStopAcquisition () ;

Classes,

TAQDataType

implementation
{SR *.dfm}
TDAQCallBack;

TDAQCallBack;
Integer;

var SuppyCallBack
var RequestCallBack
var InternalCounter

procedure DAQSetDataSupplyCallback( ACallBack
begin

SuppyCallBack :=
end;

ACallBack;

procedure DAQSetDataRequestCallback( ACallBack
begin

RequestCallBack :=
end;

ACallBack;

procedure DAQStartAcquisition();
begin

Forml.Timerl.Enabled :=
end;

True;

procedure DAQStopAcquisition();
begin

Forml.Timerl.Enabled :=
end;

False;

procedure DAQRequestData() ;
var

DataBuffer 0..1023

] of Real;

array |

November 13, 2014 -49-

Graphics,

); stdcall;

TDAQCallBack
TDAQCallBack

TDAQCallBack

TDAQCallBack

SignallLab 7.5

Controls,

) 8
) 7

) ;

) ;




begin
if ( Assigned( RequestCallBack )) then
RequestCallBack( @DataBuffer[ 0 ] );

end;

procedure DAQSupplyData () ;

var
DataBuffer : array[ 0..1023 ] of Real;
I : Integer;

begin
for I := 0 to 1023 do
begin
DataBuffer[ I ] := InternalCounter mod 100;
Inc( InternalCounter );
end;
if ( Assigned( SuppyCallBack )) then

SuppyCallBack ( @DataBuffer[ 0 ] );

end;

procedure TForml.TimerlTimer (Sender: TObject) ;
begin

_DAQRequestData () ;

_DAQSupplyData() ;
end;

If you are using C++ Builder:

#include <vcl.h>
#pragma hdrstop

#include "Unitl.h"

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;

typedef  stdcall void ( *TDAQCallBack ) ( double * Data );

void DAQSetDataSupplyCallback( TDAQCallBack ACallBack );
void DAQSetDataRequestCallback( TDAQCallBack ACallBack );
void DAQStartAcquisition();
void DAQStopAcquisition () ;
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TDAQCallBack SuppyCallBack;
TDAQCallBack RequestCallBack;
int InternalCounter = 0;

void DAQSetDataSupplyCallback( TDAQCallBack ACallBack )
{
SuppyCallBack = ACallBack;

void DAQSetDataRequestCallback( TDAQCallBack ACallBack )
{
RequestCallBack = ACallBack;

void DAQStartAcquisition ()
{

Forml->Timerl->Enabled = true;

--void DAQStopAcquisition ()
{

Forml->Timerl->Enabled = false;

--void DAQRequestData ()

{
double DataBuffer[ 1024 ];

if ( RequestCallBack != NULL )
RequestCallBack ( DataBuffer );

--void DAQSupplyData ()
{
double DataBuffer[ 1024 ];

for( int 1 = 0; 1 < 1024; 1 ++ )
{
DataBuffer[ i ] = InternalCounter % 100;
InternalCounter ++;

}

if ( SuppyCallBack != NULL )
SuppyCallBack ( DataBuffer );

-— fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)
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--void _ fastcall TForml::TimerlTimer (TObject *Sender)
{

_DAQRequestData() ;

_DAQSupplyData () ;

First we will create a signal generator and will use it to supply data for the DAC of the
data acquisition board.

From the “Comionent Palette” select the “Standard” tab:

earch Wiew Project Run  Component  Database COpenWire Tools Window  Help |<N0ne> ﬂ %
1 95| @ & || @ | stendad | SionalLab | Video Lab | fudio Lab | Additional | Wwin32 | Sustem | Data Access | Data Controls |

= b - s h BEF &AM dar @ g = | F

From the tab select and drop on the form two TButton components.

- TButton

From the “Component Palette” select the “Signal Lab” tab:

Component  Database  Openwire Tools  Window  Help <Mones - ﬁ_}

Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices
b SPSR R 55 SR SR SR 58 R 55 1P 5 R R R 51 5R 58 52 SR 51 SR SR SR SR SR SR 3R 5§

select and drop on the form the following two components:

5l - TSLSignalGen

@“ - TSLGenericReal

From the “Component Palette” select the “Plot Lab” tab:

I Compenent Database OpenWire Teools Window Help |b= [search compaonent]
Standard | Sianal Lab | Audio Lab | Video Lab  PlotLab ]Additional] Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao |

r SPSP

select and drop on the form the following component:

- TSLScope
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Change the Buttonl caption to be Start and Button2 caption to be Stop.
Arrange the form as it is shown on the form and select the SLSignalGenl:
7 Form1

n@acdlglE

Channell

100 200 300 400 S00 BOO Foo 800 900 1000
X Axis

In the Object Inspector change the ClockSource to csExternal:
Object Inspector

SLSignalGent -
Properties l Bl ]
BufferSize 1024 b
ClockPin [Dizconnected)

ClockSource j
Enabled True

Co=klaDie- TP m i mininm (R

In the Object inspector select the OutputPin property and click the = button.

Object Inspector

SLSignalGent -

Properties l B ]

Mame SLSignalGent -~
Offset 1]

| OutputPin | ETree, -
Phase a

[ Y

In the Pin Editor check the following pins and click OK.
7 Connections - Source Pin : SLSignalGeni.Outp... E@@

Form:lFolm1 [Current) ﬂ

Sink. p|n | L 4 Component | Connected to | ;
nwir

@ S Geraicis Uoen Wik

B InputF'lns Channeld SLScope1 % Restare

o FrequencyPin SLSignalGent

B=4 Link, to all

Switch to the code editor.

Add a data buffer into the public section of your form. In Delphi the buffer will be
encapsulated in Variant, in C++ Builder we will use TSLCRealBuffer buffer.
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If you are using Delphi:
type
TForml = class (TForm)
Timerl: TTimer;
SLSignalGenl: TSLSignalGen;
SLGenericReall: TSLGenericReal;
SLScopel: TSLScope;
Buttonl: TButton;
Button2: TButton;
procedure TimerlTimer (Sender: TObject) ;
private
{ Private declarations }
public
{ Public declarations }
GeneratedBuffer : ISLRealBuffer;

end;

If you are using C++ Builder, switch to the header file and add TSLCRealBuffer
GeneratedBuffer to the form class:
class TForml : public TForm
{
__published: // IDE-managed Components
TTimer *Timerl;
TSLSignalGen *SLSignalGenl;
TSLGenericReal *SLGenericReall;
TSLScope *SLScopel;
TButton *Buttonl;
TButton *Button2;
void  fastcall TimerlTimer (TObject *Sender);
private: // User declarations
public:
TSLCRealBuffer GeneratedBuffer;

public: // User declarations
__fastcall TForml (TComponent* Owner) ;

1

On the form double click on the SLGenericReall:
O P

The Delphi/C++ Builder will generate an event handler. Change the code for the handler
as shown here:

If you are using Delphi:

procedure TForml.SLGenericReallProcessData (Sender: TObject;
InBuffer: ISLRealBuffer; var OutBuffer: ISLRealBuffer;
var SendOutputData: Boolean);

begin

November 13, 2014 -54- SignallLab 7.5



GeneratedBuffer := TSLRealBuffer.CreateCopy( InBuffer );
end;

If you are using C++ Builder:
void fastcall TForml::SLGenericReallProcessData (TObject *Sender,
" TSLCRealBuffer InBuffer, TSLCRealBuffer &OutBuffer,
bool &SendOutputData)

GeneratedBuffer = InBuffer;

Add the following callback function to your code:

If you are using Delphi:
procedure DataRequestCallback( Data : TAQDataType ); stdcall;
begin
Forml.SLSignalGenl.Pump () ;
Move (Forml .GeneratedBuffer.Read()”~, Data”, 1024 * SizeOf( Real ) );
end;

If you are using C++ Builder:

void _ stdcall DataRequestCallback( double * Data )

{
Forml->SLSignalGenl->Pump () ;
Forml->GeneratedBuffer.ToDouble ( Data );

On the form double click on Button1. The Delphi/C++ Builder will generate an event
handler. Change the code for the handler as shown here:

If you are using Delphi:

procedure TForml.ButtonlClick (Sender: TObject) ;
begin
DAQSetDataRequestCallback ( DataRequestCallback );
DAQStartAcquisition();

end;

If you are using C++ Builder:
void  fastcall TForml::ButtonlClick (TObject *Sender)

{
DAQSetDataRequestCallback ( DataRequestCallback );
DAQStartAcquisition () ;

}

On the form double click on Button2. The Delphi/C++ Builder will generate an event
handler. Change the code for the handler as shown here:
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If you are using Delphi:
procedure TForml.Button2Click(Sender: TObject);
begin
DAQStopAcquisition () ;
end;

If you are using C++ Builder:
void  fastcall TForml::Button2Click (TObject *Sender)

{
DAQStopAcquisition () ;

}

Compile and run the application. Click on the start button. You will see a sine wave
shown on the scope:

n@ecdl gl

Channell

40000

-10000

200 300 400 S00 E00 Fan o0 =uln} 1000

Samples

Here are the OpenWire connections in this application:

SLScapel
SLSignalGend _
[rputPins
E nableFin CutputPin
ClackPin
FrequencyPin T5lScope
SLGenencReall
T5LSignalGen

InputF‘in_ ] utputF‘inT

T5LGenencHea

When the simulated board needs data it will call our callback function. The callback will
call the Pump method of the SLSignalGenl to generate a single sine wave buffer. The
buffer will be sent to ChannelO of the scope as well as to the SLGenericReall filter. The
SLGenericReall filter then will store the buffer into our GeneratedBuffer and the
callback function will copy the buffer into the buffer supplied by the data acquisition
API.
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Now we will expand the application to display the data supplied by our simulated data
acquisition board.
Stop the running application.

From the “Comﬁonent Palette” select the “Siinal Lab” tab:

Component  Database Openwire Tools  Window  Help <Moner - %

Standard  Signal Lab ]\u"ideo Lab] Audio Lab] Additional] W'in32] Sustem] Data Access] Data Eontrols] dbExDress] DataSnaD] BDE ] ADO ] InterBase] wiebServices
= [Fuol] [ C
b SR S8 5E SR SH SR 5B R B SR T 5B T T B S5 S B S S 513 o O S5 S SP 5 a3 oI 5

select and drop on the form the following component:

@‘: - TSLGenericReal

From the “Component Palette” select the “Plot Lab” tab:

i Component Database OpenWire Tools Window Help “..%[Searchcomponent] -=:Z'-:':.::=-

Standard | Sianal Lab | Audio Lab | Video Lab  Plot Lab IAddilionaIl Win32 | Svstem | Data Access | Data Controls | dbExoress | DataSnao |

N

select and drop on the form the following component:

- TSLScope
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GO0 Foo 1] 00 1000

naq s sE

Channell

- 000

B0 Fo0 00 1000

In the Object inspector select the OutputPin property and click the | putton.

Object Inspector
SLGenericReal?

Properties l Events ]

Enabled
E hableFin
|nputPin
Marne

True
[Disconhected)
[Disconnected)
SLGenericReal?
OutputPin 0 d

SynchronizeT| stN one

In the Pin Editor check the following pin and click OK.

onnections - Source Pin : SLGenericReal2.0u... @@

November 13, 2014

Form : |F0lm1 [Current) j
Sink. pin | $  Component | Connected to | i
O InputPin SLGenericReall  SLSighalGe... Ope nwl L
O InputPins.Channeld SLScope SLSignalGe... Ca Festore
E ins.Channell | 5 2 | =
[0 ClockPin 5LSignalGent 34 Link to all
o FrequencyFin SLSignalGent

* Unlink, &l

-58-
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In the code change the event handlers Button1Click and Button2Click as shown here:

If you are using Delphi:
procedure TForml.ButtonlClick(Sender: TObject);
begin
DAQSetDataRequestCallback ( DataRequestCallback );
DAQSetDataSupplyCallback ( DataSupplyCallback );
DAQStartAcquisition() ;
SLGenericReal2.SendStartCommand( 1024 * 10 );
end;

procedure TForml.Button2Click (Sender: TObject) ;
begin
DAQStopAcquisition () ;
SLGenericReal?2.SendStopCommand () ;
end;

If you are using C++ Builder:

void _ fastcall TForml::ButtonlClick (TObject *Sender)

{
DAQSetDataRequestCallback ( DataRequestCallback );
DAQSetDataSupplyCallback ( DataSupplyCallback );
DAQStartAcquisition () ;
SLGenericReal2->SendStartCommand( 1024 * 10 );

void  fastcall TForml::Button2Click (TObject *Sender)
{
DAQStopAcquisition () ;
SLGenericReal2->SendStopCommand () ;

}

Add the following callback function to your code before Button1Click:

If you are using Delphi:
procedure DataSupplyCallback( Data : TAQDataType ); stdcall;
var

SupplyBuffer : ISLRealBuffer;

begin
SupplyBuffer := TSLRealBuffer.CreateData( PReal (Data), 1024 );
Forml.SLGenericReal2.SendData( SupplyBuffer );

end;

If you are using C++ Builder:
void _ stdcall DataSupplyCallback( double * Data )

{
TSLCRealBuffer SupplyBuffer( Data, 1024 );

Forml->SLGenericReal2->SendData ( SupplyBuffer );
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Compile and run the application. Click on the start button. You will see a sine wave
shown on the first scope and a ramp displayed on second scope:

nj@ecdl gl

Channell

-10000

1] 100 200 300 400 S00 E00 Ton F{u ] Q00 1000
Samples
|

Scope

Channell

100 200 300 400 500 00 Fo0 o0 900 1000

Samples

Here are the OpenWire connections in this application:
SLScopel

SLSignalGent

EnableFin CutputPin
ClockFin

[nputPinz

T5LScope

FrequencyFin
SLGenencReall
T5LSignalGen
InputPin OutputPin
E nablePin ér
T5LGenencReal
SLScope?
SLGenencReal? _
[nputPins
$InputF‘in ] utputPin%—%
E nablePin
T5LScope
T5LGenencHeal
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We already explained the signal generating part of the application. Here is how the data
acquisition part works. The simulated board will call our callback function. In the
callback function we will create a buffer, and will fill it with the data received from the
board API. Then we will send the buffer via the SLGenericReal2 to the Channel0 of the
second scope, where the signal will be displayed.

Here is the full source code of the application:

If you are using Delphi:

unit Unitl;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,
Dialogs, ExtCtrls, SLCommonFilter, SLGenericReal, SLCommonGen,
SLSignalGen, StdCtrls, SLScope;

type

TForml = class (TForm)
Timerl: TTimer;
Buttonl: TButton;
Button2: TButton;
SLSignalGenl: TSLSignalGen;
SLGenericReall: TSLGenericReal;
SLScopel: TSLScope;
SLGenericReal?2: TSLGenericReal;
SLScope2: TSLScope;
procedure TimerlTimer (Sender: TObject) ;
procedure SLGenericReallProcessData (Sender: TObject;

InBuffer: ISLRealBuffer; var OutBuffer: ISLRealBuffer;
var SendOutputData: Boolean) ;

procedure ButtonlClick(Sender: TObject) ;
procedure Button2Click(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }
GeneratedBuffer : ISLRealBuffer;

end;

var
Forml: TForml;

type TAQDataType = "Real;
type TDAQCallBack = procedure( Data : TAQDataType ); stdcall;

procedure DAQSetDataSupplyCallback( ACallBack : TDAQCallBack );
procedure DAQSetDataRequestCallback( ACallBack : TDAQCallBack );
procedure DAQStartAcquisition();
procedure DAQStopAcquisition();
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implementation

{SR *.dfm}

var SuppyCallBack : TDAQCallBack;
var RequestCallBack : TDAQCallBack;
var InternalCounter : Integer;

procedure DAQSetDataSupplyCallback( ACallBack : TDAQCallBack );
begin

SuppyCallBack := ACallBack;
end;

procedure DAQSetDataRequestCallback( ACallBack : TDAQCallBack );
begin

RequestCallBack := ACallBack;
end;

procedure DAQStartAcquisition () ;
begin

Forml.Timerl.Enabled := True;
end;

procedure DAQStopAcquisition();
begin

Forml.Timerl.Enabled := False;
end;

procedure DAQRequestData() ;
var
DataBuffer : array[ 0..1023 ] of Real;

begin
if( Assigned( RequestCallBack )) then
RequestCallBack ( @DataBuffer[ 0 ] );

end;

procedure DAQSupplyData () ;

var
DataBuffer : array[ 0..1023 ] of Real;
I : Integer;

begin
for I := 0 to 1023 do
begin
DataBuffer[ I ] := InternalCounter mod 100;
Inc( InternalCounter );
end;

if ( Assigned( SuppyCallBack )) then
SuppyCallBack ( @DataBuffer[ 0 ] );

end;

procedure DataRequestCallback( Data : TAQDataType ); stdcall;
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begin

Forml.SLSignalGenl.Pump () ;

Move (Forml .GeneratedBuffer.Read()”~, Data”, 1024 * SizeOf( Real ) );
end;

procedure DataSupplyCallback( Data : TAQDataType ); stdcall;
var
SupplyBuffer : ISLRealBuffer;

begin
SupplyBuffer := TSLRealBuffer.CreateData( PReal (Data), 1024 );
Forml.SLGenericReal2.SendData ( SupplyBuffer );

end;

procedure TForml.TimerlTimer (Sender: TObject) ;
begin

_DAQRequestData () ;

_DAQSupplyData() ;
end;

procedure TForml.SLGenericReallProcessData (Sender: TObject;
InBuffer: ISLRealBuffer; var OutBuffer: ISLRealBuffer;
var SendOutputData: Boolean) ;

begin
GeneratedBuffer := TSLRealBuffer.CreateCopy( InBuffer );

end;

procedure TForml.ButtonlClick(Sender: TObject);
begin
DAQSetDataRequestCallback ( DataRequestCallback );
DAQSetDataSupplyCallback ( DataSupplyCallback );
DAQStartAcquisition () ;
SLGenericReal?2.SendStartCommand( 1024 * 10 );
end;

procedure TForml.Button2Click (Sender: TObject) ;
begin
DAQStopAcquisition() ;
SLGenericReal?2.SendStopCommand () ;
end;

end.

If you are using C++ Builder, here is how your header file will look like:
#ifndef UnitlH
#define UnitlH

#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>

#include "SLCommonFilter.hpp"
#include "SLCommonGen.hpp"
#include "SLGenericReal.h"
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#include "SLScope.hpp"
#include "SLSignalGen.hpp"
#include <ExtCtrls.hpp>

/=
class TForml : public TForm
{
__published: // IDE-managed Components
TTimer *Timerl;
TSLSignalGen *SLSignalGenl;
TSLGenericReal *SLGenericReall;
TSLScope *SLScopel;
TButton *Buttonl;
TButton *Button2;
TSLScope *SLScope?2;
TSLGenericReal *SLGenericReal?2;
void  fastcall TimerlTimer (TObject *Sender);
void  fastcall ButtonlClick(TObject *Sender);
void  fastcall SLGenericReallFilterData (TObject *Sender,
TSLCRealBuffer InBuffer, TSLCRealBuffer &OutBuffer,
bool &SendOutputData) ;
void  fastcall Button2Click(TObject *Sender);
private: // User declarations
public:

TSLCRealBuffer GeneratedBuffer;

public: // User declarations
___fastcall TForml (TComponent* Owner) ;

#include <vcl.h>
#pragma hdrstop

#include "Unitl.h"

#pragma package (smart init)
#pragma link "SLCommonFilter"
#pragma link "SLCommonGen"
#pragma link "SLGenericReal"
#pragma link "SLScope"
#pragma link "SLSignalGen"
#pragma resource "*.dfm"
TForml *Forml;
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typedef  stdcall void ( *TDAQCallBack ) ( double * Data );

void DAQSetDataSupplyCallback( TDAQCallBack ACallBack );
void DAQSetDataRequestCallback( TDAQCallBack ACallBack );
void DAQStartAcquisition();
void DAQStopAcquisition () ;

TDAQCallBack SuppyCallBack;
TDAQCallBack RequestCallBack;
int InternalCounter = 0;

void DAQSetDataSupplyCallback( TDAQCallBack ACallBack )

{
SuppyCallBack = ACallBack;

void DAQSetDataRequestCallback( TDAQCallBack ACallBack )

{
RequestCallBack = ACallBack;

void DAQStartAcquisition ()
{

Forml->Timerl->Enabled = true;

void DAQStopAcquisition ()
{

Forml->Timerl->Enabled = false;

void DAQRequestData ()

{
double DataBuffer[ 1024 ];

if ( RequestCallBack != NULL )
RequestCallBack ( DataBuffer );

void DAQSupplyData ()
{
double DataBuffer[ 1024 ];

i ++

for( int i i < 1024; )
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{

DataBuffer[ i ] = InternalCounter % 100;
InternalCounter ++;

}

if ( SuppyCallBack != NULL )
SuppyCallBack ( DataBuffer );

___fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)

void  fastcall TForml::TimerlTimer (TObject *Sender)

{
_DAQRequestData () ;
_DAQSupplyData () ;

void  stdcall DataRequestCallback( double * Data )

Forml->SLSignalGenl->Pump () ;
Forml->GeneratedBuffer.ToDouble ( Data );

void _ stdcall DataSupplyCallback( double * Data )

{
TSLCRealBuffer SupplyBuffer( Data, 1024 );

Forml->SLGenericReal2->SendData ( SupplyBuffer );

void  fastcall TForml::SLGenericReallFilterData (TObject *Sender,
TSLCRealBuffer InBuffer, TSLCRealBuffer &OutBuffer,
bool &SendOutputData)

GeneratedBuffer = InBuffer;

void  fastcall TForml::ButtonlClick (TObject *Sender)
{

DAQSetDataRequestCallback ( DataRequestCallback );
DAQSetDataSupplyCallback ( DataSupplyCallback );
DAQStartAcquisition () ;
SLGenericReal2->SendStartCommand( 1024 * 10 );
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void  fastcall TForml::Button2Click (TObject *Sender)
{
DAQStopAcquisition () ;
SLGenericReal2->SendStopCommand () ;

This was by far the most complex application we covered in this manual. It consists of a
simple data acquisition board simulator as well as all the necessary code for feeding data
into the simulated board and receiving the generated simulation data from it. By now you
should have a good idea how you can integrate SignalLab with the hardware of your
choice.

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

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

The TSLCRealBuffer is capable of performing basic math operations over the data as
well as some basic signal processing functions. The data buffer also uses copy on write
algorithm improving dramatically the application performance.

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

You have seen already some examples of using TSLCRealBuffer in the previous
chapters. Here we will go into a little bit more details about how TSLCRealBuffer can be
used.

In order to use TSLCRealBuffer you must include SLCRealBuffer.h 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 access objects. The data objects are
now obsolete and have been removed from the library.

You can obtain the current size of a buffer by calling the GetSize method:
Int ASize = Buffer.GetSize(); // Obtains the size of the buffers

You can resize (change the size of) a buffer:
Buffer.Resize( 2048 ); // Changes the size to 2048

November 13, 2014 -67- SignallLab 7.5



You can set all of the elements (samples) of the buffer to a value:
Buffer.Set( 30 ); // Sets all of the elements to 30.

You can access individual elements (samples) in the buffer:

Buffer [ 5 ] = 3.7; // Sets the fifth elment to 3.7
Double AValue = Buffer [ 5 ]; // Assigns the fifth element to a
variable

You can obtain read, write or modify pointer to the buffer data:

const double *data = Buffer.Read() // Starts reading 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 the buffer items. In this case, you can
obtain a direct pointer to the internal data buffer. The buffer is based on copy on write
technology for high performance. The mechanism is encapsulated inside the buffer, so
when working with individual items you don’t have to worry about it. If you want to
access the internal buffer for speed however, you will have to specify up front if you are
planning to modify the data or just to read it. The TSLCRealBuffer has 3 methods for
accessing the data Read(), Write(), and Modity (). Read() will return a constant pointer to
the data. You should use this method when you don’t intend to modify the data and just
need to read it. If you want to create new data from scratch and don’t intend to preserve
the existing buffer data, use Write(). If you need to modify the data you should use
Modify (). Modify () returns a non constant pointer to the 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 pointer

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

You can assign one buffer to another:

Bufferl = Buffer2; .

You can do basic buffer arithmetic:

TSLCRealBuffer Bufferl( 1024 );
TSLCRealBuffer Buffer2( 1024 );
TSLCRealBuffer Buffer3( 1024 );

Bufferl.Set( 20.5 );
Buffer2.Set( 5
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Buffer3
Buffer3

Bufferl Buffer2;
Bufferl Buffer2;
Bufferl Buffer2;
Bufferl Buffer2;

Buffer3
Buffer3

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

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

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

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

// 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 operations provided by SignalLab.

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

SignalLab also provides TSLCComplexBuffer and TSLClIntegerBuffer. They work
similar to the TSLCRealBuffer but are intended to be used with Complex and Integer
data. For more information on TSLCComplexBuffer and TSLCIntegerBuffer please refer
to the online help.

Deploying your 32 bit application with the IPP DLLs

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

The DLLs are under the [install path]\LabPacks\IppDLL\Win32 directory( [install path]
is the location where the library was installed).
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In 32 bit Windows to deploy IPP, copy the files to the [Windows]\System32 directory on
the target system.

In 64 bit Windows to deploy IPP, copy the files to the [Windows]\SysWOW64 directory
on the target system.

[Windows] is the Windows directory - usually CAWINNT or C:\WINDOWS

This will improve the performance of your application on the target system.

Deploying your 64 bit application

The current version of the library requires when deploying 64 bit applications, the Intel
IPP DLLs to be deployed as well.

The DLLs are under the [install path]\LabPacks\IppDLL\Win64 directory( [install path]
is the location where the library was installed).

To deploy IPP, copy the files to the [Windows]\System32 directory on the target system.

[Windows] is the Windows directory - usually CAWINNT or C:\WINDOWS
This will improve the performance of your application on the target system.
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