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Installation

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

Where is PlotLab?

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

Here is how the directory structure should look like after the installation:

EI{:I LabPacks
EH:I Visual C++
EH:I Demos

-~ aviFies
-] PlotLabDemas

Under the PlotLabDemos directory are located the demo files. The help files and the
documentation are located under the Help directory. The DLL directory contains the
redistributable DLL files. The header files needed for your projects are located under the
Include directory. The Release and Debug version of the library is located under the Lib
directory.

It is a great idea to start by opening and compiling the demo files. The demo projects
ware designed with Visual C++ 6.0. They can be opened and compiled under Visual C+
+.NET as well. In this case the IDE will create the necessary solution files.

Creating a new PlotLab project in Visual C++

All of the examples in this manual start with creating a MFC Dialog based project. This
is not a PlotLab requirement, but using the resource editor to design the application
makes writing the examples much easier.

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

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

o Microsoft Visual C++

File Edit Yiew Insert Project

Open Workspace. ..

Recent Files 3

Recent Workspaces ¥

Exit

The ﬁroi'ect tﬁe dialoi will aiﬁear. Select the MFC AiiWizard:

Files  Projects | whorkspaces | Other Documents |

L] ATL COM Appiwizard Project name:
¢ | Clugter Rezource Type Wizard |

#%| Custom Appiw/izard .
&) Database Project Lagation: -
0, 0 e tudio Add-in Wizard |C:'\MyTreasureLabF’r-:qects'\ J

* Create new workspace

fim MFC Activer Controfwizand -
-
i'§ Utility Project | J
A|'Wwin3Z Application
Windeg Congole Application
| %] w32 D yramic-Lirk Library Blatforms:
%] wina2 Static Library ‘W'”32

| Cahicel |
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Tﬁe a iroiect name. For each examile the ﬁroiect name will be different:

Filez  Projects | Wwiork spaces | Qther Documents |

v ATL COM Appiwizard Project name:

¢| Cluster Resource Type Wizard |MyFirle‘roiect
g+ Custom Appiw/izard

"Z 0 atabase Project
DevStudio Add-in Wizard |E:'\MyTreasureLabF’rniects'\MyFi J

Logation:

* Create new workspace

#m MFC Activel Contralwizard S
-
i'§ Utility Projec | J
A|Winde dpplication
Win32 Conzole Application
%) Win32 Dynamic-Link Library Blatforms:
%] wina2 Static Library ‘“‘””32

ak | Cahicel

Click OK.

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

MFC AppWizard - Step 1

Applicatios w'hat tppe of application would you like to create’?

" Single document

" Multiple docurnents

Wwhat language would you like vour resources in’?

| English [United States] [5PPWZENU DLL - |
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For simplicity disable the ActiveX Controls on Step
MFC AppWizard - Step 2 of 4

2 and click Next:

wihat features would vou like to include?

Application
= [ About box

[ Context-sensitive Help
[¥ 30 contrals

wihat ather support would you like to include?

[ Automation

whould you like to include WS4 support?

Editing Control: IRecord

F Check Box @ Radic Button
o Radic Extton

[ windows Sockets

Pleaze enter a title for your dialog:

|SimpleVidenF'|a_l,ler

< Back | MHeut » | Finish ‘ Cancel

Leave the default options on Step 3 and click Next:

MFC AppWizard - Step 3 of 4

i =
% Microsoft Developer Studio what ztyle of project would you like

File Edit ¥Wicw Inzert Build Help

HETODO:

o whould you like to generate source file comments?
7iToD0:

* “es pleaze
" Ma, thank you
How would you like to use the MFC libram?

* Az ashared DLL

™ Az a gtatically linked library

April 29, 2010 -6- PlotLab VC++ 5.0



Click Finish on step 4:

MFC AppWizard - Step 4 of 4

Appwizard creates the following clazses for you:

CMyFlrsF‘rmectlg

Clazz name: Header file:

|EMyFirstF’rniecL&pp |

Baze class: Implementatian file:

< Back | | Finish | Cancel

Confirm the selection by clicking OK:

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

Application tppe of SimplelideoPlayer:
Dialog-B azed Application targeting:
Win32

Clazzes to be created:

Application: CSimpleyidecPlaverdpp in SimplelideoPlayer. b and
SimpleideoPlayer. cpp

Dialog: CSimpletideoPlayerDlg in SimpletideoPlayerDlg.h and
SimpleVideoPlayerDlg.cpp

Features:
+ 30 Controls
+ Uzez shared DLL implementation (MFC42.DLL)
+ Localizable text in:
Englizh [United States]

Praject Directory:
C:\MyTreasurel abProjects\S implevideoP layer

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

Wiew Insert |Project Build Layout Tools ‘window Help

(] Set fctive Project b Gy VCL
Add To Project Ll S—
tDlg I FirstProj

Dependencies. .

Setkings. ..

rstProject re Export Makefile. ..

Insert Project into \Workspace. ..

In the Project Settings dialog select the | Link | tab and in the *“. Switch to the “Input”
cathegory. In the “Additional library path:” edit box add the path to the library files. If
you have followed the default installation it should be located at C:\Program
Files\LabPacks\Visual C++\Lib:

Project Settings

Settings For: |Win32 Debug ﬂ General | Debug | C/C++  Link | Resourci EE

dl SimnpleS cope C )
. ategony: Resat
+-[_] Source Files EuE |Input j s

+- (] Header F“E_S Object/libran modules;
+-[_7] Resource Files |

Readtde. tat

= Simplet’ atertall lgnare librares: I~ lgnare all default libranies
-4 Source Files |
Simple’aterfall cpp

Simpleiw aterfall rc Eorce symbol references:
Sirnpletw aterfallDlg.cpp |
Stdafe cpp N _
4.0 Header Filss Additional library path:
+-[_7] Resource Files |C:\F'rc-glam Files\LabPacks\MSWCNPlotLab Visual C++5LiE
Feadhe bt Froject Options:
nologo Asubsystemwindows Ancrementalyes LS
/pdb:"Debua/SimpleScope.pdb" /debug
fmachine:| 386 fout"'Debug/SimpleS cope. exe”’ A

ak. | Cancel

Switch to the |C/C++| tab.
In the “Additional include directories:” edit box add the path to the header files. If you
have followed the default installation they should be located at C:\Program
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iles\LabPacks\Visual C++H\Include:
Project Settings

Settings For; |Win32 Debug j Gerneral | Debug = C/C++ | Lirk | Resourc EE

S ’ Category: Feset
+-[[] Source Files gor |PTEPIDCBSSDI j Besel

+-[_7] Header Files
+-[_7] Resournce Files

Preprocessar definitions:

Freadhe tst |\A-"IN32,_DEBUG,_WINDEIWS,_MBI:S
= Simplets/ aterfall Undefined symbaols: [ Undefine all symbals
-3 Source Files |

Simpleafaterfall cpp
Simpletadaterfall. iz Additional include directaories:

impletyaterfallDlg.cpp |rnglam Files\LabPack M SWCAPlotLab Wisual C++\nclhude]
Stddfy cpp

+-[_7] Header Files I Ignore standard include paths
+-[_7] Resournce Files
Readke bt Froject Options:

fmologo MTd A3 AGm /G A2 /0d A
"HCVCLInciude]" A "$0/ClabPackslnclude)” A
"N AInclude” A0 WANSZY /D Y _DEBUGT /D

ak. | Cancel |

ERQE

Click OK.

Now you have fully configured project, and you can start writing the actual code.

Visual C++ 2003:

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

#% Microsoft Development Environment [design] - Start Page

File | Edit  Wew Tools Window Help

| new P | eroject.. colashiften |
Open ¥ 5] Eie... chll |,
Close o4 Blank Solution... |

Add Project rE Prajects On|

Open Solution...

gl

Gl save sl Chrl+Shift+5
Source Control 3
Recent Files 3 Web Hosting
Recent Projects ¥

Exit
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New Project

Project Types:

project type dialog will appear. Select the MFC Application:

Templates:

[ wisual C# Projects
-7 wisual C4++ Projects
3 MET
[aan
£ MFC
[ win3z
[ General
[ setup and Deployment Projects
+-[_] Cther Projects
T e

b

MFC Activel
Conkral

%‘*&
MFZ ISAPT
Extension DIl

An application that uses the Microsoft Foundation Class Library.

MFC DLL

Marne: | =Enter name =

Location:

FMore

| My TreasurelabProjects

Project will be created at C:i\MyTreasurel abProjects) <Enter name =,

ﬂ Browse. ..

Help |

Mew Project

(1N
Project Types: BE oo
[ wisual C# Projects E] W
=1-[1 visual C++ Projects
0 meT MFC fctives MFC MFC DLL
[3an Contral &pplication
5 MFC
; *3
[ Win3z %
[ General
[ setup and Deployment Projects MFC ISAPT
+-[_] ather Projects gg | Extension ol
T e 1 - o=
An application that uses the Microsoft Foundation Class Library.
Marne: | MyFirstProject|
Location: | C\MyTreasureLabProjects j Browse. ..
Project will be created at My Treasurel abProjecks) My FirstProject,
Fhore [al'4 | Cancel | Help |

Click OK.
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Select a Dialog project from Step 1 and click Next:

MFC Application Wizard - MyFirstProject

Application Type

Specify DocumentYiew architecture support, language, and interface style options For your
application.

Application kype: Project style:
" gingle document .
" Multiple docurments (& MFC standard
f* Dialog based Lise of MEC:
[ Use HTML dialag ™ Use MFC in a shared DLL
™ Mulkiple top-level documents f* Use MFC in a static library
[rat. Ik I
User Interface Features Resource language:
|English (Urited Skates) j
Finish | Cancel | Help

For simplicity disable the ActiveX Controls on Step 2 and click Next:

MFC Application Wizard - MyFirstProject

Advanced Features

T

Specify additional suppart ko build inko wour application,

Advanced Features:

[ Context-sensitive Help
Application Type {+

pound Document Suppork

ument Templat:

[ Windows sockets
[~ Ackive Accessibility

v Common Control Manifest

Finish Cancel Help

Click Finish.
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At this point you should have a new project created.

From the menu select [Project|Settings...| :
J W‘ Buld Debug Tools Window
1 add Class...

Add Resource...

=]

g
2
i Add Mew Item. .. Chrl+-Shift+a
] Add Existing Ikem...  Shift+al+a
7 Mew Folder

add web Reference. .. 4

Sek as StartlUp Project

| MyFirstProject Propetties... cE
F ¥

In the Project Property dialog select the Linker General page. In the “Additional
library directories:” edit box add the path to the library files. If you have followed the

default installation it should be located at C:\Program Files\LabPacks\Visual C++\Lib:

Configuration: |Active(Debug) ﬂ Platform: |F\ctive(Win32) ﬂ Configuration Manager. .. ‘
=4 Configuration Properties Qukput File F{OutDir)/4(ProjectMame). exe
General Show Progress Mok St
Debugging Wersion
23 oo+ Enable Incremental Linking Yes (/INCREMENTAL)
{3 Linksr Suppress Startup Banner Mo
9 General Ignore Irmpart Library Mo
Input ) Register Outpuk [(a]
Debuaging Additional Library Directories C:\Program FilesiLabPacks! visual C++iLib J
Syskem
Optimization
Embedded IDL
Advanced

Command Line
(21 Resources
[Z Brovse Information
(2 Build Events
(23 Custom Build Step

(3 Web Deployment Additional Library Directories

Specifies one or more additional paths to search for libraries; configuration specific; use
semi-colan delimited list iF more than one. (JLIBPATH:[dir])

ak | Cancel Apply Help

Switch to the C/C++ General page.
In the “Additional include directories:” edit box add the path to the header files. If you
have followed the default installation they should be located at C:\Program
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Files\LabPacks\Visual C++\Include:
MyFirstProject Property Pages

Zonfiguration: |Active(Debug)

j Platform: |F\ctive(Win32)

3
|

j Configuration Managet. ..

= Configuration Propertie # Additional Include Direckaries C:Program FilesLabPacks'\Visual C++\I J
General Resolve #using References
Debugging Debug Information Format Program Database for Edit & Continue (/ZI)
£ Cic++ Suppress Startup Banner Yes (fnologo)
g Genersl Warning Level Level 3 (W3}
Optirnization Detect 64-bit Portabilty Issuss  Yes {/Wp64)
Preprocessar Treak Warnings As Errors Mo
Code Generatio
Language
Precompiled He.
Cutpuk Files
Browse Informs
Advanced
Zommand Line
(23 Linker
[Z] Resources
g :L;Lv;i;:izrmatmn Additional Include Directories
(2] Custom Build Step ¥ spe_cifies one ar mare directories ko add to the include path; use semi-colon delimited
r = list if more than one.  {fI[path])
ok | Cancel Apply Help
Click OK.

Now you have fully configured project, and you can start writing the actual code.

Creating a simple Scope application

Create and setup a new project named ScopeDemo as described in the “Creating a new
PlotLab project in Visual C++” chapter.

Select the components on the dialog form:

paliemo
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Click the “Del” key. They will be deleted from the form:
U||||||||||||J

H ScopeDemo

From the controls toolbar select a “Static Text” control:
VC++ 6: VC++2003/2005:

Cialog Editar | - |

% Radio Buttan
| Asa Static Text

Pickure Control F

BH Hotizontal Scroll Bar

Place the control on the form:

! ''''''''' L T L L A R .
ZStatic
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In Visual C++ 6.0:
From the menu select | View | Properties |:

EEle Edt |view Insert Project Buld Layout 1

3 = E@;\'-'Classﬂizard... Chrl+

1D= Resource Symbals. ..

= Sim Resource Includes. .. —
+ D [
ST FulScreen L
* % i Warkspace alt+0
v
Qukput alk+2
Debug Windows 3

Properties AlE+Enter

Change the control’s ID to “ID SCOPE”:
e

A ? General | Shyles | Extended Styles |

ID: |ID_SCOPE | Caption:  |[Static

v “isible ¥ Group [~ Help 1D
I Dizabled I Tabstop

Switch to the “Extended Styles” tab and check the “Client edge” property so you can

easily see the control on the dialog:
ext Properties [
- ? General | Stylez  Esxtended Styles |

LClient edoe [ Transparent ™ Right aligned text
[™ Static edge [ Accept files I™ Bight-to-left reading order
™ Modal frame
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From the menu select | View | ClassWizard... |:

=lEle Edit |view Insert Project Buld Lavodt ]

=+ D’H E &\, i ChrlH4-w
0= pesource Symbols, ..

= Sim Reszource Includes...
Full 3creen

Workspace ale+0
Qukput alke+z

Debug Windows 3

Properties Alk+Enter

In the “ClassWizard” select the “Member Variables” tab and select the “ID SCOPE”
in the “Control IDs” list box, then press “Add Variable...”:

MFC ClassWizard

Message Maps  Member Variables | Autormation | ActiveX Events | Clazs Infa |

Project: Class name: Add Class.. *
Scopellemo | CScopelemallg ﬂ
Add Wariable. ..
C:h AScopeDemoDlig.h, C:5 \ScopeDemoDlg.cpp
Cantrol |De: Type Member

Description:
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Set the variable “Category” to be “Control”, and set the name to be m_Scope:
Add Member Variable Px

kember wariable narne:

Cancel

_D K
|m_S cope

Category:
|I:Dntm| j

Yariable tpe:

| CStatic |

Description:

map to CStatic member

Click OK.

In the “ClassWizard” click OK:

MFC ClassWizard

Message Maps  Member Variables | Autornation | ActiveX Events | Clazs Infa |

Project: Clazz name: Add Class.. =
Scopeliema ﬂ | CScopelemallg ﬂ e \z'-'ariahle
C:\. AScopeDemaoDlg.h, C:. \ScopeDemallg.cpp g‘
Control [Ds: Type Member Delete Yariable
D SCO Latic CoDE

| P
R

Degcription: map ko CStatic member

aK | Cancel
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In Visual C++ 2003/2005:
Change the control’s ID to “ID_SCOPE”:

Froperties

| IDC_STATIC1 (Text Control} Istateditor v |

|4 =] 7

Disabled False j

Help ID False

wisible True
=]

GEroup True

ID IDC_SCOPE |

Tabstop Falze

-

D

Specifies the identifier of the contral,

Properties e Dynarmic Help

Set the “Client Edge” property to True so you can easily see the control on the dialog:

Properties a1 x

| IDC_STATIC1 (Text Control} IstatEdior v |

False ﬂ

Capkion Scope
Center Image

End Ellipsis
Modal Frame
Mo Prefix =
Mo Wrap False

heikifa: Falze ﬂ

Client Edge

Specifies that the contral will have a border with a
sunken edge.

Properties 9 Dvnamic Help

From the menu select | Project | Add Variable... |:
ket - Microsoft Visual C++ [design] - Myl

Project | Buld Debug Format  Tools

E “2  Add Class..,
y@ 4dd Yariable. .. | [
“#  Add Resource, ..
e
3 Add Mew Ttem... Chrl4shift+a =
i Add Existing Irem...  Shift-+al+a I
(]

New Folder [

Add Web Reference..,
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In the “Add Member Variable Wizard” Set the “Variable type” to CStatic, and set the
“Variable name” to be m_Scope:

Add Member ¥ariable Wizard - MyFirstProject

Welcome to the Add Member Yariable Wizard

This wizard adds a member variable ko vour class, struck, ar union, @

Access:

[ public _~| v Control variable

Variable type: Control ID: Cakeqary:

| C5tatic | |IDc_score | |contral -
‘tariable name: Zonkrol type:

|m_scope [cTEST [

| o ] |

Comment {f nokation nok required’:

Finish | Cancel | Help |

Click Finish.

Add two buttons on the dialog form:

Static

F Buttan2
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In Visual C++ 6.0:

Set the Button] properties as shown on the picture:
e e

42 R Genel | Styles | Extended Styles |

ID: |IDC_DATA_BUTTOM =] Caption:  |Plot Data

v “isible | Group [ Help 1D
I Dizabled v Tab stop

Set the Button2 properties as shown on the picture:
o o e L A > L

4 B Genel | Styles | Extended Styles |

ID: |[DC_CLEAR_BUTTOM  +| Caplion:  |Clear

v izible ™ Group [~ HelpID
™ Dizabled ¥ Tab stop

In Visual C++ 2003/2005:
Set the Button1 Caption to “Plot Data”:

Properties a1 x
| IDC_DATA_BUTTON (Button Control)  ~|

=] R

Eitmap False j
Caption Flot Data

Client Edge False
Flat False

R Y R -

And the Button] ID to “IDC_DATA_BUTTON™:

LNl ru
=]
Group False
)] IDC_DATA_BUTTON
Tabstop True -
Caption

Specifies the text displayed by the contral,

Propetties 9 Dvnamic Help

Set the Button2 Caption to “Clear”:
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Properties

| IDC_BUTTONZ (Button Control)  IEutto ~ |

=4 [E] 7

= -
Bitmap False :‘
e
Client Edge False
Flat False

......

=
Group Falze
)] IDC_CLEAR_BUTTON
Tabstop True -
Caption

Specifies the text displayed by the contral,

Propetties 9 Dvnamic Help

Double click on the “Plot Data” button:
- x|

Static

| IR L B -
®  Flot Data F Clear |

In Visual C++ 6.0:
In the “Add Member Function” dialog click OK:
Add Member Function -

kember function name:

0K |
Cancel
Message: BM_CLICKED
Object ID: IDC_DaTA_BUTTOM

Add the highlighted lines in the button event handler:
voi d CScopeDenoDl g: : OnDat aBut t on()

{

/1 TODG Add your control notification handler code here
fl oat Sanpl eDat aArray[ 1000 ];
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int i;
for( i =0; i < 1000; i ++)
Sampl eDataArray[ i ] = rand() - 16000;

Scope. Channel s[ 0 ]. Data. Set YDat a( Sanpl eDat aArray, 1000 );

for( i =0; i < 1000; i ++)

Sanpl eDataArray[ i ] = (float)( Counter++ % 120 ) * 300 -
16000;

Scope. Channel s[ 1 ].Data. Set YDat a( Sanpl eDat aArray, 1000 );

Double click on the “Clear” button:
- x|

Static

In Visual C++ 6.0:
In the “Add Member Function” dialog click OK:

Add Member, Function E]E

Member function name:

Ok |
[Bfy ClearButton

Meszage: BH_CLICKED
Object ID: IDC_CLEAR_BUTTOM

Add the highlighted lines in the button event handler:
voi d CScopeDenmoDl g: : OnCl ear Butt on()

{

/[l TODO Add your control notification handler code here
Scope. Channel s[ 0 ].Data.d ear();
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Scope. Channel s[ 1 ].Data.C ear();

Scope. Hol d = fal se;

Scroll up and add the highlighted lines in the to the “BOOL
CScopeDemoDlg::OnlnitDialog()” function:
BOOL CScopeDenoDl g: : Onl nit Di al og()

{

CDhi al og: : Onl ni tDi al og();

/1 Add "About..." menu itemto system menu.

/1 | DM ABOUTBOX nust be in the system conmand range.
ASSERT( (| DM_ABOUTBOX & OxFFFQ) == | DM ABOQUTBOX) ;
ASSERT( | DM_ABOUTBOX < 0xFO000) ;

CMvenu* pSysMenu = Get Syst emvenu( FALSE) ;
if (pSysMenu != NULL)
{
CString strAbout Menu;
st r About Menu. LoadSt ri ng( | DS_ABQUTBOX) ;
if (!strAbout Menu.|IsEmpty())
{
pSysMenu- >AppendMenu( M=_SEPARATOR) ;

pSysMenu- >AppendMenu( M=_STRI NG | DM_ABQUTBOX,
st r About Menu) ;

}

/1l Set the icon for this dialog. The franework does this
automatically

/1 when the application's nmain window is not a dialog
Set | con(m_hl con, TRUE); /1 Set big icon
Set | con(m_hl con, FALSE); /1 Set small icon

/] TODO Add extra initialization here
VCL_InitControls( mhwd );

Scope. Open( m_Scope. m hWwd ) ;

Scope. Channel s. Add() ;
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"Randont';
"Ranp";

Scope. Channel s[ 0 ]. Nane

Scope. Channel s[ 1 ]. Nane
VCL_Loaded();
Counter = 0;

return TRUE;, // return TRUE unless you set the focus to a
control

}
In Visual C++ 6.0: In Visual Visual C++ 2003/2005:
Select the “FileView” tab: Select the “Solution Explorer” tab:
< >

B8 Classhiew ‘ = Fles-:-urce\n‘i...J E] Filevigw Ia Salution Explorer ﬂ Class Yiew @ Res

Double click on the “ScopeDemoDlg.h”:

Workspace 'ScopeDema’ 1 project
- ScopeDemo files
+--[27] Source Files
—1-4=3 Header Files
Resource. b
ScopeDema.h
ScopelemoD|
St h
+--_] Resource Files

Readhe tat

Add the highlighted lines in the header:
/1 ScopeDemoDl g. h : header file

/1

#if o
def i ned( AFX_SCOPEDEMODLG H__8995F2E8_CC33_4FA3_8441_899A6D60AB21__| NC
LUDED )

#def i ne
AFX_ SCOPEDEMODLG H 8995F2E8 CC33_4FA3 8441 899A6D60AB21 | NCLUDED

#f _MSC VER > 1000
#pragnma once
#endi f // _MSC VER > 1000

#i ncl ude <CSLScope. h>
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NNy
Iy

/1 CScopeDenoDl g di al og

cl ass CScopeDenoDl g : public CDi al og
{
// Construction
public:

CScopeDenoDl g( CWhd* pParent = NULL); /1 standard
constructor

/1 Dialog Data
/1 {{ AFX_DATA( CScopeDenoDl g)
enum{ |1 DD = | DD_SCOPEDEMO DI ALCG };
Cstatic m_Scope;
/1}} AFX_DATA

/1l O assWzard generated virtual function overrides
[ 1 {{AFX_VI RTUAL( CScopeDenoDl g)
pr ot ect ed:

virtual voi d DoDat aExchange( CDat aExchange* pDX); /1 DDX/ DDV
support

/1}} AFX_VI RTUAL

/1 1nplenentation

pr ot ect ed:

CTSLScope Scope;

i nt Count er;
pr ot ect ed:

H CON m_hl con;

/'l Generated nessage map functions

[ 1 {{ AFX_MBE CScopeDenoDl g)

virtual BOOL OnlnitDial og();

af x_nmsg voi d OnSysConmand( Ul NT nl D, LPARAM | Par anj ;
af x_nmsg void OnPaint ();

af x_msg HCURSCR OnQueryDragl con();
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af x_msg void OnDataButton();
af x_msg void OnCl earButton();
I'1}} AFX_MSG
DECLARE_MESSAGE_MAP()

s

/1 {{ AFX_| NSERT _LOCATI ON} }

// Mcrosoft Visual C++ will insert additional declarations
i medi ately before the previous |ine.

#endi f // !
def i ned( AFX_SCOPEDEMODLG H 8995F2E8 CC33_4FA3 8441 899A6D60AB21 | NC
LUDED )

Compile and run the application. Click the “Plot Data” button few times:

10000

-10000

300 400 S0 0 FOO0 800 400

Samples

Congratulations! You have just created your first PlotLab application.

Creating a simple Waterfall application

Create and setup a new project named WaterfallDemo as described in the “Creating a
new PlotLab project in Visual C++” chapter.
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Select the components on the dialog form:
B Waler fallDamo |E

et e o oo ittt T e B A P P o
STUDI:I: Flace dislag conliols hEE E

From the controls toolbar select a “Static Text” control:
VC++ 6: VC++ 2003/2005

Cialog Editar | - |

% Radia Buttan
| A Static Text

Picture Coritrol F

EH Horizontal Scroll Bar

Place the control on the form:
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In Visual C++ 6.0:
From the menu select | View | Properties |:

Eile Edit | View Insert Project Build Layout ]
3= Egﬁiclassﬂizard... Chrlhi

I0= Resaurce Symbals, ..

Vel
= Sim Resource Includes. .. —
+-CALC leVi
ST FulScreen L
* %‘E\ Warkspace alt+0
v
Qukput alk+2
Debug Windows 3

Chanie the control’s ID to “ID WATERFALL”:
edt Properties @

- ? General | Stylez | Extended Styles |

1D: [ID_wWATERFALL | Captior: |Static

v izible v Group I HelplD
[~ Disabled ™ Tab stap
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Switch to the “Extended Styles” tab and check the “Client edge” property so you can

easily see the control on the dialog:
e

- ? General | Stylez  Esxtended Styles |

v 12
I Static edge I Accept files I Bight-to-left reading order
[~ Modal frame

I™ Transparent I~ Right aligned text

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

=l Edt | view Insert Brojsct Build Lavolt T
Y = -:Zla

ID= Resource Symbals, ..

ol
m Resource Includes. .. I
[
% | Full Screen
% : Warkspace alk+0
Qukput A+
Debug Windows 3

i
i
i
i

Properties Ale+Enter

In the “ClassWizard” select the “Member Variables” tab and select the

“ID WATERFALL” in the “Control IDs” list box, then press “Add Variable...”:
MFC ClassWizard PX

Meszage Mapz  Member Variablez | Automation | Activer Events | Clasz Info |

Project: Clazz name: AddClass.. =
waterfalllema | Chf aterfalll emolig e

C:h. N/ aterfalDemaDlg.h, C:h...\waterfalDemaDlg.cpp %

Control | Ds: Type tember

Dezcription:

af I Cancel
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Set the variable “Category” to be “Control”, and set the name to be m_Waterfall:

Member wariable name:

Cancel

(] 4
|m_Waterfa|I _

Categomn:

| Control ﬂ

Wariable type:

| Cstatic |

Description:

map to C5tatic member

Click OK.

In the “ClassWizard” click OK:

MFC ClassWizard

Meszage Maps  Member Variables | Automation | Agtivex Events | Class Info |

Project: Class name: AddClass.. v
W aterfalD ema j |EWaterfaIIDemoDIg l et Variabl
C:h . MW aterfallD emaolrlg h, C:h. N aterfalll emoDlg. cpp ﬁ

Contral |Ds: Type hember Delete Variable

Description: map to CStatic member

oK | Cancel
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In Visual C++ 2003/2005:
Change the control’s ID to “ID_WATERFALL”:

| IDC_STATIC1 (Text Control} Istateditor v |

8 [B]#

Disabled False d

Help ID Falze

Wisible True
=]

Group True

10 IDC_WATERFALL ﬂ

Tabstop False

-

D

Specifies the identifier of the contral,

Properties 9 Drvnamic Help

Switch to the “Extended Styles” tab and check the “Client edge” property so you can

easily see the control on the dialog:
Properties a3 x

| IDC_STATIC1 (Text Control} Istateditor v |

4 [E] #
Border False d
Capkion SCope
Center Image
Client Edge

End Ellipsis
Modal Frame

Mo Prefix e

Mo Wrap Falze

hrtifu Falee ﬂ
Client Edge

Specifies that the contral will have a border with a
sunken edge.

Properties e Dvnamic Help

From the menu select | Project | Add Variable... |:
ket - Microsoft Visual C++ [design] - Myl
Project | Buld Debug Format  Tools

E “2  Add Class..,
Add Yariable. .. | [

Add Resource, ..

Add New Ttem... Chri+Shift+a

Add Existing Irem...  Shift-+al+a

Mew Folder [

Add Web Reference...
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In the “Add Member Variable Wizard” Set the “Variable type” to CStatic, and set the
“Variable name” to be m Waterfall:

Add Member ¥ariable Wizard - ScopeDemo

X

Welcome to the Add Member Yariable Wizard

This wizard adds a member variable ko vour class, struck, ar union, @

Access:

[ public _~| v Control variable

Variable type: Control ID: Cakeqary:

| C5tatic | | IDc_waTERFALL | |contral -
‘tariable name: Zonkrol type:

|rn_waterFall [cTEST [

| o ] |

Comment {f nokation nok required’:

Finish | Cancel | Help |

Click Finish.

Add two buttons on the dialog form:

S tatic:

Button2
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In Visual C++ 6.0:

Set the Button] properties as shown on the picture:
e e

42 R Genel | Styles | Extended Styles |

ID: |IDC_DATA_BUTTOM =] Caption:  |Plot Data

v “isible | Group [ Help 1D
I Dizabled v Tab stop

Set the Button2 properties as shown on the picture:
o o e L A > L

4 B Genel | Styles | Extended Styles |

ID: |[DC_CLEAR_BUTTOM  +| Caplion:  |Clear

v izible ™ Group [~ HelpID
™ Dizabled ¥ Tab stop

Set the control’s ID to “IDC_DATA BUTTON™:

Group False
IDC_DATA BUTTON = |
Tabstop True -

Properties e Cveniarnic Help I

Change the control’s Caption to “Plot Data™:

Properties

| IDC_BUTTON {Button Contral)  Ieutt = |

SEAEIR

E FY
Bitrap False
Cootion — [RLRE

Client Edge False

Select Button2 on the form.

Group Falze
D DC_CLEAR_BUTTON j
Tabstop True =

Properties 9 [vvniamic Help
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| IDC_BUTTONZ (Button Control)  Ieutt v |

=4 [B] #

Bitrnap Falze
Capkion Clear
Client Edage False

Double click on the “Plot Data” button:
- x|

Static

! ---------------- A i
@ PlatData F Clear |

In Visual C++ 6.0:
In the “Add Member Function” dialog click OK:
Add Member Function .

kember function name:

o]
_ Coredl |

Meszage: BH_CLICKED
Object ID: IDC_DATA_BUTTOM

Add the highlighted lines in the button event handler:
voi d CScopeDenpD g: : OnDat aBut t on()

{

/]l TODG Add your control notification handler code here
fl oat Sanpl eDat aArray[ 1000 ];
for( int i =0; i < 1000; i ++)

Sampl eDataArray[ i ] = rand() - 16000;

Waterfall . Dat a. AddDat a( Sanpl eDat aArray, 1000 );
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Double click on the “Clear” button:
- x|

Static

Plat D ata

In Visual C++ 6.0:
In the “Add Member Function” dialog click OK:

Add Member, Function E]E

kember function name:

Cancel

OF. |
[Bfy ClearButton

Meszage: BH_CLICKED
Object ID: IDC_CLEAR_BUTTOM

Add the highlighted lines in the button event handler:
voi d CScopeDenpD g:: OnCl ear But t on()

{

/1 TODO Add your control notification handler code here
Waterfall.Data.d ear();
Waterfall.Hold = fal se;

Scroll up and add the highlighted lines in the to the “BOOL
CScopeDemoDlg::OnlnitDialog()” function:
BOOL CWaterfall DenoDl g:: Onlnit D al og()

{

CDi al og:: Onl ni t Di al og();

/1 Add "About..." nmenu itemto system nenu.

/1 | DM ABOUTBOX nust be in the system conmand range.
ASSERT( (| DM_ABOUTBOX & OxFFFO0) == | DM ABOUTBOX) ;
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ASSERT( | DM_ABOUTBOX < 0xF000) ;

Chvenu* pSysMenu = Get Syst emvenu( FALSE) ;
if (pSysMenu != NULL)
{
CString strAbout Menu;
st r About Menu. LoadSt ri ng( | DS_ABOUTBOX) ;
i f (!strAbout Menu.|sEnmpty())
{
pSysMenu- >AppendMenu( M-_SEPARATOR) ;

pSysMenu- >AppendMenu( M=_STRI NG | DM _ABOUTBOX,
st r About Menu) ;

}

/1 Set the icon for this dialog. The framework does this
automatically

/'l when the application's main window is not a dialog
Set | con(m_hl con, TRUE); /1 Set big icon
Set | con(m_hl con, FALSE); /1 Set small icon

// TODO Add extra initialization here
VCL I nitControls( mhwd );
Waterfall.Open( mWaterfall.mhWd );
VCL_Loaded();

return TRUE; // return TRUE unless you set the focus to a
control

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

< > I

B8 Classiew ‘ | HesnurceVi...J ] Fileigw Ia Salution Explorer ﬂ Class Yiew @ Res
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Double click on the “ScopeDemoDIlg.h”:

Wiorkspace "WaterfallDema' 1 project(z)]
- WaterfallDemo files
+--[27 5 ource Files
—-4=3 Header Files
Resource.h

Stddfih
WaterfallDema b

W aterfalll emalllg. b
+--[Z7] Fesource Files
Readhe.tat

Add the highlighted lines in the header:
/1 Waterfall DenoDl g. h : header file

11

#if o
def i ned( AFX_WATERFALLDEMODLG H__F20C38B5_B9AC 427B_8DA0_F5FFIA88FECE
1 NCLUDED )

#defi ne
AFX WATERFALLDEMODLG H F20C38B5_B9AC 427B 8DA0_F5FF9A88FECE | NCLUDE
D

#if _MSC_VER > 1000
#pragnma once
#endif // _MSC_VER > 1000

#i ncl ude <CSLWaterfall.h>

FEEEEEErr bbb r bt r et rrr
[t

/1 Cwaterfall DemoDl g di al og

class Cwaterfal Il DemoDi g : public CD al og
{
// Construction
publi c:

Cwat erfal | DenoDl g( CWhd* pParent = NULL); // standard
constructor

/1 Dialog Data
I 1 {{ AFX_DATA( CVvat er f al | DenoDl g)
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enum { |1 DD = | DD WATERFALLDEMO DI ALCG };
CStatic m Waterfall;
/' 1}} AFX_DATA

/1l O assWzard generated virtual function overrides
[T {{AFX_VI RTUAL( CWat er f al | DenoDl g)
pr ot ect ed:

virtual voi d DoDat aExchange( CDat aExchange* pDX); /| DDX/ DDV
support

/1}} AFX_VI RTUAL

/1 1nplenentation
pr ot ect ed:
CTSLWaterfall Waterfall;

pr ot ect ed:
HI CON m _hl con;

/'l Generated nessage map functions

[ 1T{{AFX_ MG Cwat er f al | DenoDl g)

virtual BOOL OnlnitDial og();

af x_msg void OnSysComrand( Ul NT nl D, LPARAM | Par amn ;
af x_nsg void OnPaint();

af x_nmsg HCURSCOR OnQuer yDragl con();

af x_nsg voi d OnDat aButton();

af x_nsg void OnCl earButton();

/1}} AFX_NVBSG

DECLARE_MESSAGE_MAP( )

s

/1 {{ AFX_| NSERT _LOCATI ON} }

// Mcrosoft Visual C++ will insert additional declarations
i medi ately before the previous line.

#endi f // !
def i ned( AFX WATERFALLDEMODLG H F20C38B5 B9AC 427B 8DA0 F5FF9A88FECE
_I NCLUDED )
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Compile and run the application

. Click the “Plot Data” button few times:
& WaterfallDemo |

3

Waterfall L

15000

10000

-10000

-15000

X Axis

You have learned how to use the Waterfall component from inside your Visual C++
application.

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):

#i ncl ude <SLCReal Buf fer. h> '

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

TSLCReal Buf fer 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.CetSize(); // Cbtains the size of the buffers

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

Buf fer. Resi ze( 2048 ); // Changes the size to 2048 '

April 29, 2010 -39- PlotLab VC++ 5.0




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

You can access individual elements (samples) in the buffer:
Buffer [ 5] = 3.7, // Sets the fifth elnent to 3.7

Doubl e Avalue = Buffer [ 5]; // Assigns the fifth element to a
vari abl e

You can obtain read, write or modify pointer to the buffer data:
const double *data = Buffer.Read() // Starts reading only

doubl e *dat a

doubl e *dat a

Buffer. Wite()// Starts witing only

Buf fer. Modi fy()// Starts reading and witing

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 Modify (). 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

doubl e Value = *pcData; // K
*pcData = 3.5; // Wong!

doubl e *pData = Buffer. Wite(); // generic data pointer

doubl e Value = *pData; // XK
*pData = 3.5; // !

You can assign one buffer to another:

Buf ferl = Buffer2; '
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You can do basic buffer arithmetic:
TSLCReal Buf fer Bufferl( 1024 );

TSLCReal Buf fer Buffer2( 1024 );
TSLCReal Buf fer Buffer3( 1024 );

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

Buffer3 = Bufferl + Buffer?2;
Buffer3 = Bufferl - Buffer2;
Buffer3 = Bufferl * Buffer2;
Buf fer3 Bufferl / Buffer2;

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 el enent of the buffer
Bufferl = Buffer2 + 4.5;

/] Subtracts 4.5 to each el enent of the buffer
Buf ferl = Buffer2 - 4.5;

/1 Multiplies the elenents by 4.5
Bufferl = Buffer2 * 4.5;

/1 Divides the elenents by 4.5
Bufferl = Buffer2 / 4.5;

You can do “in place” operations as well:
Buf ferl += Buffer2;

Bufferl += 4.5;

Bufferl -= Buffer?2;
Bufferl -= 4.5;

Bufferl *= Buffer?2;
Bufferl *= 4.5;

Bufferl /= Buffer2;

April 29, 2010 -41- PlotLab VC++ 5.0



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

Distributing your application

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

You can distribute them to the [Windows]\System32 ([Windows]\SysWOW64 in 64 bit
Windows) directory, or to the distribution directory of your application( [Windows] is the
Windows directory - usually C:\WINNT or C:\WINDOWS ).

Deploying your application with the IPP DLLs

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

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

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 C:\WINNT or C:\WINDOWS

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