PRELIMINARY Interfacing to C++

Interfacing to C++ in Visual Studio 2010

Covers: Interfacing DataRay Camera and Slit Scan Profilers to C++ in Visual Studio 2010 using the DataRay OCX.

Start in the standard software:
e As Administrator, install the DataRay software which came with your product.
e Attach the profiler product. Allow the drivers to install.
e  QOpen the DataRay software and select your profiler in the Device pull-down menu.
e |earn to use your product in the DataRay software. Then close the software.
Add Visual Studio 2010: We do not claim to be Visual Studio ‘experts’, however we are able to create new projects in Visual Studio

that can control DataRay products. Install Visual Studio 2010 on your computer (earlier versions should work, but exact details will
change). Download the example from the DataRay website:

e  Cameras: Download & unzip: http://www.dataray.com/UserFiles/file/TestingDataRayInterfaceToCPlusPlusVS2010.zip
e  BeamMap2, Beam’R2, ColliMate: TBA

Build and run example: This example should build and run with no errors.
Not working? Email support@dataray.com or call (303)543-8235 with:

o Device name and serial number

e  DataRay, Windows & Visual Studio versions which you are using.
Only Visual Studio 2010 and later are fully supported. The DataRay
OCX still works in VS2006 and VS2008, but we are only able to
provide limited support.

Overview of OCX: Your interfacing code communicates with DataRay
products through the DataRay OCX. The OCX is an ActiveX component that can
be accessed from a variety of Windows based environments. The OCX is
automatically generated and registered with the Windows operating system
upon installing the DataRay software. Once initialized, the OCX is always
running. This means that the camera is still running, even while editing GUI
elements in Visual Studio. Do not be alarmed if DataRay OCX GUI elements are active while your program is not running. This is the
expected behavior.

Some important notes:
e  Read through this entire document.
e Some prior experience with C++, Windows MFC programming, and Visual Studio is required.
e The OCX is only functional as part of a GUI-based program.

® Inthe Resource View of V52010, elements may appear as white boxes or as the actual GUI element they represent.
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Tutorial:

We will show you step-by-step how the example program was created

. First, create a new MFC Application in VS2010:

A=)

|.NET Framework4

| Sort by: | Default

[ Search Installed Templates

Installed Templates

Qt4 Projects
4 Visual C++

CLR

MFC
Test
Win32
4 Other Languages
4 Visual Basic

]

Windows
Web
Office
Cloud
Reporting
SharePoint

Silverlight
Test
WCF
Workflow

Visual C2

Online Templates

o EEI MFC ActiveX Control
ey & MEC Application
General :ﬂg MFCDLL

2

Type: Visual Cr+

Visual Co+
A project for creating an applicatior
uses the Microsoft Foundation Class
Visual Co+ Library
Visual o+

Location:

Solution name:

Name: TestingDatsRaylnterfaceTaCPlusPlusV52010]
lusersirocco\documentsivisual studio 2010\Projects

TestingDataRaylnterfaceToCPlusPlusVS2010

Bl Browse...

Create directory for solution
|| Add to source control

n that

Select Dialog based to simplify things (This isn’t actually a requirement, but will allow the example to be simple):

| MFC Application Wizard - Tes

Owverview

Application Type
Compound Document Suppart
Document Template Properties
Database Support
User Interface Features
Advanced Features

Generated Classes

Interfacing to C++ in Visual Studio 2010 1211b

Application Type

Application type:
() Single document

() Multiple documents

i@ Dialog based
[C] Use HTML dialog

() Multiple top-evel documents

Resource language:

English (United States)

Use Unicode libraries

L [

Project style:
(@ MFC standard

Use of MFC:
(@ Use MFC in a shared DLL
(7) Use MFC in a static library

< Previous ] [

Next > ] [ Finish ] [ Cancel

]
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The default values in VS2010 are sufficient for this project. Under the Advanced Features tab, verify that ActiveX controls
are enabled.

[FMEC Appiication Wiz

Advanced Features

Overview Advanced features:
[ Context-sensitive Help (HTML)

Application Type

|:| Automation Propert
ActiveX controls

Compound Document Support

Document Template Properties
Database Support
User Interface Features

[ windows sockets
[ Active Accessibility

Common Control Manifest
Support Restart Manager

Advanced Features

Generated Classes

[ <previous | [ mext> |[ Fnsh [ cancel |

The empty project should look like this:

w0 Microsoft Visual =
Fie Edt View Gt Ot Project Buld Debug Teom Data Fomat Tooks Test PurfyPlus Window Help
GH@ 4089 03 -F|P ooy [wnz J @] cenrec JFIF BB EE-
| TR || T =3
TestingDataRaylnte..10_DIALOG - Dialog® [Toobo e SafeX
BlsEa R A RN ) 5 Hetke g
- Solution” PlusPlus 1 8 o
4 7] TestingDataRaylnterfaceToCPlusPlusVS3 5] TestingDataRaylnterface ToCPlusPlusVS2010 A & Teeconal
> A Btemal Dependencies 5 =
~ Tab Control
4 L Header Files 1 g
B Resourceh ] H  Animation Control
1) stdafch E 25 Rich Edit 20 Control
1] targetverh ] T Date Time Picker
9 w
[2) TestingDataRaynterfaceTocPuspil | - B Month Calendar Control
[2) TestingDataRayinterfaceTocPuspi | - e —
4 [ Resource Files E
(i) TestingDataRaylnterfaceToCPlusple | Bl Btendsd Combopal
B TestingDataRayinterfaceTocPluspif | © TODO: Place didog contros here £ Custom Control
@ TestingDataRaylnterfaceToCPIusPI | & Syslink Control F
4 [ Source Files ] [ SplitButton Control
& stdafcpp ] " 9 Network Address Control
] TestingDataRaylnterfaceToCPlusP | - Sl = Commandsutton Control
4 TestingDataRaylnterfaceToCPlusplu | = Fomm o wr
ReadMe.tt
L : [ MFC ColorButton Control
b [E MFC EditBrowse Control
3 S MFC VSListBox Control
E [ MFC FontComboBox Control
B MFC MaskedEdit Control
- B MFCMenuButton Control
] 5 MFC PropertyGrid Control
E = MEC Shellist Control
] MEC ShellTree Control
= A MFCLink Control 3
L} visual Basic PowerPacks
A n ointer
e B Button Control
0 €C CCoimage Control
X DataRayGetData Control
Output G Gethata Control
Show output from: |Build RN E=EY e PaletteBar Control
N Profiles Control
Sh  ShuterControl Control
3D ThreeDview Control
Tr TrggerControl Control
2D TweD Control
4 General
' < There are no usable control n this group. Drag an item onto this text to add it to the toolbox: L
« I - » 2
B ErorList B e w B Call Hierarchy [ % Find 5 Results & Properties {8
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Open the Toolbox. You should see the following DataRay components:

Button Control
CCDimage Control
DataRayGetData Control
GetData Control
PaletteBar Control
Profiles Control
ShuterControl Contral

Threelwview Control

[Z 1S 1215 e [ |8 [

TriggerControl Control
2D TweD Control

If these components aren’t visible, complete the following steps:

1)
2)
3)
4)
5)

Select Tools->Choose Toolbox Items

Select COM Components tab

Select Browse...

Navigate to the your DataRay install directory

Select DataRayOcx.ocx

The Choose Toolbox Items should now show the DataRay components:

Choose Toolbox Items

? [ |

Silverlight Cemponents System.Workflow Cemponents I

System.Activities Components

[ Microsoft InkPicture Control
[T Microsoft Outlock Body Control

C\Program Files (x86)\ Cormrmon Files\M...
CAPROGRA~2\MICROS-1\Officel 440U

[T Microsoft Qutlook Recipient Control

["] Microsoft ProgressBar Control, version...
[] Microsoft TreeView Centrol, version 5....
[ Microsoft UpDown Control, version 5....

[T] NIUSI VILogger Config
PaletteBar Control
[V Profiles Control

CAPROGRA~2\MICROS~1\Officel 410U,

CAWindows!SysWOWBE4\ comcti32.0cx
CAWindows\SysWOW6E4\ comet32.0cx
CAWindows\SysWOW6B4\ comet?32.0cx

C:\Program Files (x86)\National Instrum...
C:\Program Files (xB6)\DataRay'\DataRay...
C:\Proaram Files (x861\DataRav'DataRav...

|

I

MET Framework Components COM Components | WPF Components
MName Path Library =

i|/| DataRayGetData Control C:\Program Files (x86)\DataRay"DataRay... DataRayOcx Activ...
GetData Control C:\Program Files (x86)\DataRay\DataRay.. DataRayOcx Activ.. | |

Microsoft Tablet ...
Microsoft Qutloo..,
Microsoft Qutloo...
Microsoft Windo...
Microsoft Windo...
Microsoft Windo...
CitadelDL ActiveX..
DataRayOcx Activ...
DataRavOcx Activ...

m

r

DataRayGetData Control
Language:

Version: 10

Language Meutral

Browse...

(T

Cancel ] [ Reset

]

Your toolbox should now be populated with the DataRay Controls.
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Now we can begin building the actual program. First drag a GetData Control (not DataRayGetData Control) onto the
dialog box. This is the only OCX control class required for interfacing to DataRay cameras.

o Microsoft Vsual [E=To™ >
Fle Edt View Gt Ot Project Buld Debug Team Data Fomat Tooks Test PurfyPlus Window Help
EETIEET | [ winz2 || [ centec | B BB
T | B M| T |
Toolbox T Rx
BlaEa ] € Custom Control i~
-d Solution " PlusPlu | = syslinkControl
4 7] TestingDataRaylnterfaceToCPlusPlusVS2 = | @ seiteutton Control
il Exteral Dependencies = EE Network Aderess Control
4 e Bl i =) Command Button Control
e E . . MEC Button Contrl
B oos . [ MFC ColorButton Control
1) TestingDateRaylnterfaceTocpluspi | © @ MFCEdtBrowse Control
1] TestingDataRayinterfaceTocPlusPif | - J L 3 MFC vslistBox Control
4 [ Resource Files 1 L MFCFontComboBox Control
8] TestingDateRayInterface ToCPIusPI | - [ ——
i TestingDataRaylnterfaceToCPlusPly TOD0: Place dlog controks here. =
i TestingDataRaylnterfaceToCPlusplu | - B MFCMenuButton Control
2 RalSoee s - 8 MFC PropertyGrid Control
4 stdafcpp 3 MEC Shellist Control
3 TestingDataRaylnteraceToCPluspu | - = MEC ShellTree Control
) TestingDataRaylnterfaceToCPlusplu | = MEC Link Control
Blfeadctt : Button Control T
7 CCDimage Control
DataRayGetData Control
- GetData Control
PaletteBar Control
] Profiles Control
3 ShuterControl Control
3D ThreeDview Control
2 = Tr TiggerConsel Conrl
2D TweD Control
4 Visual Basic PowerPacks
0 n pointer
B Button Control =
B ey €€ CChimage Control
U 0 X DatoRayGetData Control
Output BFPAl ¢ Gethata Control
Showoutputfrom: [Buld <[] E Peletichar Control
N Profiles Control
Sh  ShuterControl Control
3D ThreeDview Control
Tr TrggerControl Control
2D TwaD Control
4 General
- There are no usable control in this group. Drag an item onto this text to add it to the toolbox: 4
m vl y 2
VRS ] Solution Explorer e e Defintio w B CallHierarchy [[ERCRAZY %4 Find Symbol Results 32 Tooto [ T T

We'll also create a Ready button and a display for the two-dimensional camera display (known as a CCDImage)
Drag a Button Control to the dialog box. Right click on the button. Select Edit Control. Change the ButtonID to 297.

o Microsoft Visual

| @ i

Fle Edt View Git Ot Project Buld Debug Team Dats Format Tools Test PurifyPlus Window Help

SHd| % D2B]9-0 -85 | [winz2 || i [_centec

| FF Rk BB

T | B M| T |

Solution Explorer

= el al T

3 Solution” PlusPlu o

4 [7] TestingDataRayInterfaceToCPlusPlusVS2|

7 TestingDataRaylnterface ToCPlusPlusVS2010
> (g Bteral Dependencies 5

4 [ Header Files
1) Resourceh

) stdsfxh ] . . .
) targetverh ]
1] TestingDataRaylnterfaceToCPlusPefl | - . .
1) TestingDataRaylnterfaceTocPlusPi | -

4 [ Resource iles 1 = = b
i) TestingDataRaylnterfaceToCPIusPI
1 TestingDataRaylnterfaceToCPlusPly
1 TestingDataRaylnterfaceToCPlusPly
4 [ Source Files
4 stdafcpp
) TestingDataRaylnterace ToCPlusPly
3 TestingDataRaylnterfaceToCPlusPly
] ReadMetet

TODO: Place dialog controls here.

Cancel

7] Mockup Image:

Output

showouputfromi [puia _ J[§]a

e — elw
[T <0 oution bxlore: [ Yvey

w B CallHierarchy [ESRGRGIN K Find Symi

- P
IDC BUTTONCTRLI (ActiveX ControD Button
A B =
(About)
(Nome) € BUTTONCTRLL (hctveX Conto)
uttond
Dsties ke
o e
i
o oc suTTONCTRU
Tabtop T
Visible True
=T
(Name)
N5

5 Properies

Now drag CCDimage Control. This completes the basic layout of the dialog box.
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o Microsoft Visual | @ i
Ele Edt View Git Ot Project Buld Debug Team Date Format Tools Test PurifyPlus Window Help

A= T IR ) -S| b [pebug | [winn2 -1 |_centec A F BEx BB
H= Tk || LT =i
Solution Bxplorer MR TestingDataRayinte..10_DIALOG - Dialog® - Properties )
2|2 E o - - - - - - - - - - - - - ] IDC_CCDIMAGECTRL (ActiveX Control) CCDimage g
3 solution Pluslu A=si=218 :
4 7] TestingDataRaylInterfaceToCPlusPlusVS3 5] TestingDataRaylnterface ToCPlusPlusVS2010 = = 3
> g Bxtemal Dependencies = H
M E (Name) IDC_CCDIMAGECTRLL (ActiveX Control) -
1] Resourceh 1 Disabled False
) stdsfxh E Group False
1] torgetverh 1 Help True
1] TestingDataRayinterfaceTocPluspif | - » IDC_CCDIMAGECTRLL
1] TestingDataRayinterfaceTocPlusPif | - Tabstop True
4 [ Resource iles E Visible True
i) TestingDataRaynterfaceTocPIusPil | =
i TestingDataRaylnterfaceToCPlusPly
i TestingDataRaylnterfaceToCPlusple | -
4 [ SourceFiles E
4 stdafcpp E = = r
3 TestingDataRaylnteraceToCPluspu | - £
) TestingDataRaylnterfaceToCPlusplu | =
] ReadMet ]
. =
7] Mockup Image:
0 0
Output ~ 3 x
Show output from: | Debug JPlL3 ==
The thread 'Win32 Thread' (8x2588) has exited with code 0 (0x0)
The thread 'Win32 Thread' (8x2484) has exited with code @ (ex2)
; *: Unloaded 'C:\Progran Files (x85)\DataRay\DataRayOcx.ock’
"¢ Unloaded *C diplus_e - 1.1.7601.17525
"¢ Unloaded *C a
*: Unloaded 'C: a1
"¢ Unloaded *C an T
. *: Unloaded 'C 3.d11" =
: : (Name)
The progran ' [1360] terFaceToCPLusP: Native' has exited with code @ (0x0)
- | thisisthe name.
R Toolbo [ IR f) Resource View B8 C

£5x121

Now we need to add some code to the template. Right-click on the GetData Control and select Add Variable. Name the
variable and make sure Control variable is checked.

- .
Add Member Variable Wizard - TestingDataRaylnterfaceToCPlusPlusVS2010 (2 [

-

Welcome to the Add Member Variable Wizard

Access:
public i Control variable
Variable type: Control ID: Category:
CGetdatactri1 - IDC_GETDATACTRL1 *  Control -
Variable name: Control type:
MyGetDataCtrl OCx

.h file: .cpp file:

getdatactril.h E] getdatactr1.cpp E]
Comment (ff notation not required):

[ Finish ][ Cancel ]
L -~/

This creates a member control object in your dialog class named MyGetDataCtrl. The files getdatactrll.h and

getdatactrll.cpp are automatically generated and do not need to be modified. This object contains the method

StartDriver() that needs to be called to initialize the camera.

In your initialize dialog function

BOOL CTestingDataRayInterfaceToCPlusPlusVS2010Dlg: :OnInitDialog()
Add the following line:

MyGetDataCtrl.StartDriver();
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oo Microsoft Visual

ESREe ™ ™

Ele Edt View Git Ot Project Buld Debug Team Data Tools Test PurifyPlus Window Help

ERERE ) || 8 [_centec

B9 - -E-0|b [ooug | [win

JIREF B BE -

3 = B an 2
Solution Bxplorer
a2 Ea
3 Solution ‘TestingDataRayinterfaceToCPlusPlusVS2010* (1 project)
4 7] TestingDataRayInterfaceToCPlusPiusVS2010

> g Bxtemal Dependencies
4 (5 Header Files
(1] getdatactriL.h
1] Resourceh
n] stdafich
1] tergetverh
5] TestingDataRayinterfaceToCPIusPIusVS2010.h
1] TestingDataRayinterfaceToCPIusPlusVS2010Dig.h
4 [ Resource Files
i) TestingDataRayInterfaceToCPIusPIusVS2010.ico
1 TestingDataRaylnterfaceToCPIusPlusVS2010.1c
1 TestingDataRayinterface ToCPlusPlusVS2010.1c2
4 [ Source Files
) getdatactrlL.cpp
) stdafcpp
) TestingDataRaylnterfaceToCPIusPlusVS2010.cpp
& TestingDataRaylnterface ToCPIusPlusVS2010Dig.cpp
] ReadMete

EEECEY

RN TestingDstaayint..sPlusVS20L0DIg.cpp X A

tactrl.StartDriver();|

eturn TRUE;

Show output from: | Debug

getdatactril.cpp”

TestingDataRayinte..10_DI

 CTestingDataRaylnterfacToCPlusPlusVS2010Dlg -] ¥ Onnitpialog E

Dlg: :0nInitDialog()

R Property Manager R RN

R Error List B Code Definition Window B Call Hierarchy [[EReRiatg % Find Symbol Results

Properties

nlnitDialog VCCodeFunction

)

soiojdhg rnies B

(Name)
Access

OnlnitDislog
protected

CanOverride False

File c\users\rocco\documents\visual studio 2010\projects)
FullName c Pl I
IsConstant False

slnjected False
Iinline False
IOverloaded False
IsSealed False
IsShared Fakse
LsTemplate False
Isvirtual False
Mustimplement False

Typestring BOOL

R Toolbox [y £ Resource View B Class View

Ln102

Now you are ready to build the project. Build and run your project. The green button is exactly the same Ready button as
in the DataRay software. Click on the button to begin running your camera. You should see something similar to this

(depending on your laser source):

% TestingDataRaylnterfaceToCPlusPlusVS2010

=

Running #1 ccd_12

Camera 1: Delta = 998.3 um Pixel | = 41217 [62.9%)

Cancel

Congratulations, you are now interfacing with your DataRay device.

Now, we will add a few more objects. For this example, we want to display
the X-axis profile, Y-axis profile, and the calculated centroid positions (Xc

and Yc).

Add two Profile Controls and two Button Controls.

In order to find the correct ButtonID to use for the buttons, you need to:

1) Close VS2010 and open the DataRay software

2)
3)
4)

Interfacing to C++ in Visual Studio 2010 1211b

Right click on any button, to see the dialog on the right
Note the current Name and ID# for this result at the top of the dialog

Repeat for all the results of interest. Close the DataRay Software
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=5

Button colors forll Xc_WinCamD (ID# = 171)

| Button colors, press color to change.

|N0rmaIText |PassText ‘ Fail Text |Invathext |BackG|0und
0x0 08000 (0<6600FF Ox80FF 0xECEQED

Cancel

Set to defaults |
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oo Microsoft o
File Edt View Gt Ot Project Build Debug Team Data Format Tools Test Purifyblus Window Help
~| [ win32 -] | (2 |_GenTeC -] | & G 59 50 B o - <

Toolbox RS
4 Dialog Editor

DataRayint..sPlusVS2010Dig.cpp. buttonctii2h

getdatactrlLh

o

1ol ans By

3 Solution” ' L project) R Pointer
+ 71 TestingDataRaylnterface ToCPlusPlusVS2010 1 TesingDotaReyintefoceToCPIusPIusVS2010 = 9 suton
{5 External Dependencies - R  CheckBox
abl  Edit Control

+ & vesderFis E
1) buttonctrizh :

Combo Box
e ,
) stdafh 3 Group Bax
1) targetverh Radio Button
1) TestingDataRaylnterfaceToCPlusPlusVS2010.h Static Text

1) TestingDataRayInteraceToCPIusPlusVS2010Dig h -
4 |5 Resource Files :
) TestingDataReyInterfaceToCPIusPlusVS2010 ico
T TestingDataRaylnterfaceToCPlusPlusVS2010.rc
i TestingDataRaylnteraceToCPIusPlusVS2010.1c2
4+ [ SourceFiles
& buttonctr2.cpp
& getdatactiLcpp
& sdafucpp 3
] TestingDataRaylnterfaceToCPIusPIusVS2010.cpp f
] TestingDataRaylnterfaceToCPlusPlusVS2010DIg.cpp
[ ReadMeese

Picture Control
Horizontal Scroll Bar
Vertical Scroll Bar
Sider Control

Spin Control
Progress Control
HotKey

List Control

Tree Control

Tab Control
Animation Control
Rich Edit 20 Control
Date Time Picker

o S0 IS R L LB e |7 @ 8 Rl S 3SR

Month Calendar Control
1P Address Control

% Bxtended Combo Box
Custom Control
SysLink Control

E
i
E‘H{Us I =

Split Button Control

S 5 Network Address Control
e 2 =) Command Button Contrl

Output =T WEC utton Cotrol
Er— ..., g & MFC ColorButton Control
@ i Edisronse Conto

MFCVSLi
MFC FontComboBox Control
MFC MaskedEdit Control

& MFCMenuButton Control
R MFC PropertyGrid Control
33 MECShelllist Control

. MFC ShellTree Control

J MECLig cog
SRR 3 solution Explorer Error List B Code Definition Window I, Call Hierarchy [[EIRSIGNY ¢ Find Symbol Results Properties ) Resource View B8 Class View
ity Manag Y e

x Control

Item(s) Saved

Following these instructions, you'll be able to tell that to see Xc and Yc, we should change the ButtonIDs to 171 and 172.
For the profiles, change the ProfilelDs to 22 and 23.

A complete list of Profile IDs can be found here: http://www.dataray.com/UserFiles/file/ProfilesEnum.pdf

A complete list of Button IDs can be found here: http://www.dataray.com/UserFiles/file/IndexToTestParametersEnum.pdf

Build and run your program and you should see the following:

2Wua 2012.0 um 2Wva 1898.1 um
2Wub 1132.2 um 2vh 954.8 um

I f00.0umidiv_ [P=75.72% B = J00.0 umidiv [P=478% B=

Gare
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Finally, we will programmatically extract data from the OCX.

There are two main methods. One way is to create an instance of the control class (same steps as earlier for the GetData

Control). For example, you could create a variable called MyXcButton for the Button with ID
of code will give you the value from the button:

double Xc=MyXcButton.GetParameter();

You can also query the GetData Control directly for parameters:

double Xc_FromOCXResult=MyGetDataCtrl.GetOcxResult(171);

171. Then, the following line

where the argument for the GetOcxResult method is the same number used to ID the button.

The OCX also supports sending arrays of data via variants:

ARIANT MyXVar=MyXProfile.GetProfileDataAsVariant();

This is the preferred method for reading large amounts of data from the OCX.

This completes the tutorial! Problems/Questions? As above, contact us with the information listed above.
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