Introduction to sample code for device contro
using KI-VISA library (for C++/MFC)
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Introduction to our sample code

« Purpose of our sample code
Our sample code simplifies the control of measurement
Instrumentation by utilizing the KI-VISA library for Microsoft Visual
C++/MFC.

You can easily control devices, such as power supplies,
measuring instruments and electronic loads, by modifying the
Initial value of our sample code, according to the communication
Interface manuals.

As a typical example, we provide our sample code specifically for
our DC power supply PMX series.

* Intended user
Our sample code is designed for development engineers who
need guidance in creating programming codes to control the
devices using the KI-VISA library.
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What can our sample code do?

« Connect a PC and device
Select the VISA resource name from the
FindResource pull-down menu. Click Open to
open the VISA session and establish a
communication link with the device.

« Send acommand

[Command] button
Select the command from the Command pull- FindResourcs | | ASRLBANGTR
down menu. Click Command to send the
command to the device.

a4 KIVISA COM (C++/MFC ) Sample X

Cpen

Command |*GLS v|

« Send aquery command Guoy | [T <]
[Query] button
Select the command from the Query pull-down
menu. Click Query to send the query
command to the device. The result data is
returned and displayed in the text box.

 Read a status byte register
[ReadSTB] button
Click ReadSTB to execute the ReadSTB
method. The value of the status byte register is
displayed in the text box.
*Available only when connected via the GPIB
or USB interface.

ReadSTR | |

Wersion End
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What is needed to run our sample code?

Windows PC with the following requirements

—  KI-VISA library (Download is free of charge.)
https://global.kikusui.co.jp/dri-fir-upd/ki-visa/
*Please note that if another VISA library, such as NI-VISA or Keysight VISA, is already installed, this library is not
necessary. The reference setting is required, please see How to manage the reference.

—  Microsoft Visual Studio 2013 or later
*The Visual Studio Express edition does not support Visual C++/MFC, but our sample code can run on the Visual Studio
Community edition (Please check the license conditions from the link below):
https://visualstudio.microsoft.com/vs/community/

Connection cable
You will need one of the following connection cables.
— USB connection: USB Cable (USB Type A-Type B)
Serial connection: Serial cable (9-pin cross type)
USB-RS232C conversion cable
(e.g., REX-USB60F manufactured by RATOC Systems, Inc.)
*If your PC has a serial port, the conversion cable is not required.

GPIB connection: USB-GPIB conversion cable
(Example: USB-GPIB-HS manufactured by National Instruments)
*Use the cable that supports the VISA COM library.

You cannot use the GPIB-USB cable by RATOC Systems, Inc.

LAN connection: LAN cable (cross-type)
*In case of AUTO-MDIX LAN interface, a straight cable is also available.

Device such as measuring instrument or power supply
You will need the device with the following interfaces:

* GPIB interface

» Serial interface (RS232C)

* USB interface (USBTMC)

* LAN interface (VXI-11, HiSLIP)

kikusui etectronics core. @ KIKUSUI
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Detalls of our sample code

e Contents of the ZIP file

— The set of project including solution (.sIn) file

« Programming Language
Visual C++/MFC 2013
* We have verified that the file can be loaded into Visual Studio 2019 Community edition
with the retargeted project.

« Code Examples
— Finding the VISA resource name of the device (FindResource method)
— How to open/close the VISA session (Open/Close method)
— Setting RS-232C baud rate
— Sending a command string (WriteString method)
— Receiving a query message (ReadString method)
— Reading the status byte by serial polling (ReadSTB method)

 Precautions before implementing our sample code
— You can modify our sample code, but please note that they are provided only as a
reference of your programming.
— This sample code does not guarantee complete operation in all environments.
— Error handling has been minimized to simplify our sample code.
We strongly recommend handling all errors (try-catch) on your actual system.
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Form and Event Handler

CMFCApplicat ion2D1g::0nBnCl ickedButtond ()

&% KIVISA COM (2% +/MFC ) Sample X

FindResource |F\5RL9111N5TR y CHFCApplication?Dlg::OnBnCl ickedButton? (]

Open
Command & [#03S |
—

CMFCapplicat ion2D1g::0nBnCl ickedButtonl ()

Query | *IDM7 L |

FeadSTE CHFClpplication?Dlg::0nBnCl ickedButtonZ ()]

Werzion | End |

A

CMFCApplicat ion2D1g::0nBnCl ickedButton3 ()

H—IM

CHMFCAppl ication?Dlg::0nBnCl ickedCGancel ()

H—I

CHMFChppl ication?Dlg::0nBnCl ickedButton5 (]
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How to manage the reference

When creating a new project or changing the bitness of the application,
you can comment out or in the code by following these steps below.
By default, the library’s 32-bit version is referenced.

Iz

Himport "Ci¥Program Files (x8B1%IMI Foundat ion¥WIS4%YisaCon¥GlobMer .DLLY no_namespace named guids

=
|

Configuration Manager 7 x

Active solution configuration: Active solution platform:

Project contexts {check the project configurations to build or deploy):

Project Configuration Platfarm Build Deploy
MFCApgplication2 Debug -+ [ winz2 -] Ci Switch between
| Win32 x64 and x86.

B4

If 64 is not displayed on the
Configuration Manager, select
Platform > New... > x64.
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How to solve a build error - Part 1/2

« When you first build the program with our sample code, it may result in
a build error. However, once you perform the action "Debug > Start
Without Debugging”, the debug file will be generated. You can then
build the program properly.

‘ Debug Jools Extensions Window  Help

Windows

Graphics

Start Debugging

R Start Without Debugging
Attach 20 Drocace
Attach to Process...
Step Into
Step Over

New Breakpoint

) Options..

MFCApplicationZ Debug Properties
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How to solve a build error - Part 2/2

Build Error:
The following errors may occur when building our sample code:
E1696: Cannot open source file “afxwin.h”
C1083: Cannot open include file “afxwin.h”: No such file or directory

Solution:
To resolve this issue, follow these steps to install the MFC build tool.
How to install the MFC build tool:
1. Open Visual Studio and go to Tools > Get Tools and Features... to open the Visual Studio installer.

2. Check “Desktop development with C++” and “C++ MFC for latest v142 build tools (x86 & x64)”.
Click Modify to initiate the installation process.

Language packs Installation locat

Installation details

~ Desktop development with C++
or developing cloud apps

ng Docker supp.. and ET and NET Framework....

Python development ") Nodejs development

gging, interactive development and source > e network a)

Desktop & Mobile (5)

1| NET desktop development
orms, and console applications
and F# with NET and NET Frame.

Universal Windows Platform development

n Files (x86)\Microsoft Visual Studio\2019\Professional

dio edition you selec it are with Visual Total space required 0 8

he 3rd Party E y o agree to those
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Guidebook / Contact Us

* Please download the KI-VISA programming guidebook for
reference (Note: The guidebook is available in Japanese text
only):
https://kikusui.co.|p/kikusupport/downloads/guidebook/programing
-guidebook/

« For any inquiries regarding our sample code, please contact us
using the following inquiry form:
https://global.kikusui.co.]p/contact/lead/

Please include the phrase “To the person in charge of the sample
code” in the text and provide your question.

Kikusui Electronics corporation. All rights reserved
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MFCApplication2Dlg. cpp
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// MFCApplication2Dlg.cpp : Implementation file
// KI-VISA COM (C++/MFC) sample code

// Created by SE2 Section Yajima

// Copyright 2020 Kikusui Electronics Corp

/

// Version history

// Ver1.00 First edition 2020.6.19 Yajima

// Ver1.01 Default baud rate of serial communication was changed to 19200bps
// Ver1.01e English version of 1.01

#include “stdafx.h”

#include “MFCApplication2.h”
#include “MFCApplication2Dlg. h”
#include <afxwin.h>

#include <string>

// VISA library reference setting

// Please set up x86/x64 in the Configuration Manager and import GlobMgr.dl| correctly

// For Win32(x86)

#import “C:¥Program Files (x86)¥IVI Foundation¥VISA¥VisaCom¥GlobMgr.DLL” no_namespace named_guids

// For x64

//#timport “C:¥Program Files¥IVI Foundation¥VISA¥VisaCom64¥GlobMgr.dl|” no_namespace named_guids
// Global variables for VISA

HRESULT hr;

IResourceManager3Ptr spRM; // Resource manager pointer

[MessagePtr spMsg; // IMessage pointer

#ifdef _DEBUG
#define new DEBUG_NEW
#tendif

// CAboutDlg dialog used for application version information
class CAboutDlg : public CDialogEx

{
public:

CAboutDlg() ;
// Dialogue data
enum { IDD = IDD_ABOUTBOX };

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

// Implementation
protected:
DECLARE_MESSAGE_MAP ()
};

CAboutDlg: :CAboutDIg() : CDialogEx (CAboutDIg: :IDD)
{

]

void CAboutDlg: :DoDataExchange (CDataExchange* pDX)
{

CDialogEx: :DoDataExchange (pDX) ;

}

BEGIN_MESSAGE_MAP (CAboutDlg, CDialogEx)
END_MESSAGE_MAP ()

// CMFCApplication2Dlg dialog.

CMFCApplication2Dlg: :CMFCApplication2Dlg (CWnd* pParent /*=NULLx/)
: CDialogEx (CMFCApplication2Dlg::1DD, pParent)

{

m_hIcon = AfxGetApp () ->Loadlcon (IDR_MAINFRAME) ;
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]
void CMFCApplication2Dlg: :DoDataExchange (CDataExchange* pDX)

{

CDialogEx: :DoDataExchange (pDX) ;
DDX_Control (pDX, IDC_COMBO1, m_combo1);
DDX_Control (pDX, IDC_Command, m_Command) ;
DDX_Control (pDX, IDC_Query, m_Query);
?DX_Control(pDX, IDC_Result, c¢_Result);

BEGIN_MESSAGE_MAP (CMFCApp |l ication2Dlg, CDialogEx)

ON_WM_SYSCOMMAND ()

ON_WN_PAINT )

ON_WM_QUERYDRAGICON ()

ON_BN_CL ICKED (IDOK, &CMFCApplication2DIg::0nBnClickedOk)
ON_BN_CLICKED (IDC_BUTTON1, &CMFCApplication2Dlg::0nBnClickedButtont)
ON_BN_CL ICKED (IDG_BUTTON2, &CMFCApplication2Dlg::0nBnCl ickedButton2)
ON_BN_CL ICKED (IDC_BUTTON3, &CMFCApplication2Dlg::0nBnClickedButton3)
ON_BN_CLICKED (IDC_BUTTON4, &CMFCApplication2Dlg::0nBnClickedButtond)
ON_BN_CL ICKED (IDCANCEL, &CMFCApplication2DIlg::0nBnClickedCancel)
ON_BN_CL ICKED (IDC_BUTTON7, &CMFCApplication2Dlg::0nBnClickedButton?)
ON_BN_CLICKED (IDC_BUTTON5, &CMFCApplication2Dlg::0nBnClickedButtonb)
END_MESSAGE_MAP O

// CMFCApplication2Dlg message handler
// (VISA resource manager creation is done here)

BOOL CMFCApplication2Dlg::OnlnitDialog()
CDialogEx::OnlnitDialog() ;
// “About...” Add the menu to the system menu

// IDM_ABOUTBOX must be within the range of system commands
ASSERT ((IDM_ABOUTBOX & OxFFFO) == IDM_ABOUTBOX) ;
ASSERT (IDM_ABOUTBOX < 0xF000) ;

CMenux pSysMenu = GetSystemMenu (FALSE) ;
if (pSysMenu != NULL)
{

BOOL bNameValid;
CString strAboutMenu;
bNameValid = strAboutMenu. LoadString (IDS_ABOUTBOX) ;
ASSERT (bNameVal id) ;
if (I'strAboutMenu. IsEmpty ()
pSysMenu->AppendMenu (MF_SEPARATOR) ;
pSysMenu—->AppendMenu (MF_STRING, IDM_ABOUTBOX, strAboutMenu) ;

}

// Set the icon for this dialog. If your application’s main window is not a dialog
// the Framework automatically sets this setting for you

Setlcon(m_hlcon, TRUE); // Set the large icon

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

//
// initialization

//

// Create a resource manager
hr = Colnitialize(NULL); // COM initialization
spRM. Createlnstance (CLSID_ResourceManager); // Create a resource manager

hr

// FindResouece execution
OnBnCl ickedButton4(); // Call the event handler of the FindResouece button

// Add a command string to the combo box
m_Command. AddString (_T ("VOLT 3.37));
m_Command. AddString (CT("VOLT 5.07));
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m_Command. AddString (_T ("VOLT 18.07));

m_Command. AddString (_T ("OUTP 17));

m_Command. AddString (_T ("OUTP 07)) ;

m_Command. AddString (_T ("*CLS™)) ;

m_Command. AddString (_T ("*RST")) ;

m_Command. SetCurSel (0); // Display the first item.

// Add a query string to the combo box
m_Query. AddString CT("*IDN?")) ;

m_Query. AddString (T ("MEAS:VOLT?")) ;
m_Query. AddString (_T ("MEAS:CURR?")) ;
m_Query. AddString (T ("OUTP?")) ;

m_Query. AddString (CT("SYST:ERR?")) ;
m_Query. AddString (_T ("STAT:OPER:COND?")) ;

m_Query. SetCurSel (0); // Display the first item.

return TRUE; // TRUE, except when the focus is set to control
}

%oid CMFCApplication2Dlg: :OnSysCommand (UINT nID, LPARAM |Param)
if ((nID & OxFFFO) == IDM_ABOUTBOX)
{

CAboutDlg dlgAbout;
dlgAbout. DoModal () ;
}

else

{

}
}

// If you want to add a minimize button to a dialog
// you need the code below to draw the icon
// For MFC applications that use a document/view model,
// this will be set automatically by the Framework
void CMFCApplication2Dlg: :OnPaint ()

if (Islconic())

{
CPaintDC dc (this); // device context for drawing

SendMessage (WM_ICONERASEBKGND, reinterpret_cast<WPARAM> (dc. GetSafeHdc ())

// The center of the client’s rectangular area
int cxlcon = GetSystemMetrics (SM_CXICON) ;

int cylcon = GetSystemMetrics (SM_CYICON) ;
CRect rect;

GetClientRect (&rect) ;

int x = (rect.Width() - cxIcon + 1) / 2;

int y = (rect.Height() - cylecon + 1) / 2;

// Draw the icon
dc. Drawlcon(x, y, m_hlcon);

else

{

CDialogEx: :OnPaint () ;

}

}

// The system calls this function to get the cursor to display
// when the user is dragging the minimized window.
HCURSOR CMFCApplication2Dlg: :OnQueryDraglcon ()

{

return static_cast<HCURSOR> (m_hIcon) ;

]

// OK button handler

void CMFCApplication2Dlg: :0nBnCl ickedOk ()
{

0);
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CDialogEx::0n0K () ;
}

//
// FindResource Button Handler

//
%oid CMFCApplication2Dlg: :0nBnC!l ickedButton4 ()

// Search for valid visa resource strings
SAFEARRAY* pSA = NULL;
try {

// FindResource Execution

pSA = spRM->FindRsrc (L”?*INSTR") ;

catch (...) {
// If no VISA resource is found
AfxMessageBox (_T("No VISA resources were found”));

}
if (SA) {

BSTR* rgElems = NULL;
::SafeArrayAccessData (pSA, (PVOIDx)&rgElems) ;
ASSERT (rgElems) ;

LONG [LBound, I|UBound;
::SafeArrayGetLBound (pSA, 1, &ILBound) ;
::SafeArrayGetUBound (pSA, 1, &IUBound) ;

//Clear the value of the combo box
m_combol. ResetContent () ;

//Add a resource name to the combo box

for (long INdx = ILBound; INdx <= IUBound; INdx++) {
m_combo1. AddString (rgElems[INdx]) ;

}

m_combol. SetCurSel (0); // Select the first item in the combo box

::SafeArrayUnaccessData (pSA) ;
::SafeArrayDestroyData (pSA) ;
}
}
//
// Open button handler

//
void CMFCApplication2Dlg: :0nBnClickedButton7 ()
{

CString sResourceName; // Resource name
bstr_t bResourceName; // Resource name (bstr type)

// COM initialization process
hr = Colnitialize (NULL);

// Get resource name text
m_combo1. GetWindowText (sResourceName) ; // Get the resource name (text) displayed in the combo

bResourceName = sResourceName. Al locSysString();// Resource name variable is converted to CString —> R
by AllocSysString() and passed

try
{
// VISA Resource Open
spMsg = spRM->0pen (bResourceName, NO_LOCK, 0, L”");

// When writing it as a direct value
// add “L” like “spMsg = spRM->Open (L”ASRLS8::INSTR”, NO_LOCK, 0, L"");

// Setting for each interface
[GpibPtr gpib;

[SerialPtr seri;
[TepiplnstrPtr tcp;

[UsbPtr usb;
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cat

}
}

switch (spMsg—>HardwarelnterfaceType)

case 1: //GPIB
gpib = (IGpibPtr)spMsg;
gpib->RepeatAddressingEnabled = true;
gpib->UnaddressingEnabled = false;

break;

case 4: //ASRL (Serial)
seri = (ISerialPtr)spMsg;
ser i->BaudRate = 19200;
seri—>DataBits = 8;
seri->StopBits = SerialStopBits (ASRL_STOP_ONE) ;
seri—>Parity = SerialParity (ASRL_PAR_NONE) ;
seri—>FlowControl = SerialFlowControl (ASRL_FLOW_NONE) ;
break;

case 6: //LAN
tep = (ITepiplnstrPtr) spMsg;

break;

case 7: //USB
usb = (IUsbPtr) spMsg;

break;
default:
break;

}

AfxMessageBox (sResourceName + _T(”is Opened”)) ;

}
ch (...)

AfxMessageBox (_T(“An error occurred on opening.”));

//Baud rate
//Data bit
//Stop bit (1 bit)
//No parity
//No flow control

//
// Command button handler
//
void CMFCApplication2DIlg: :0nBnClickedButtont ()
{
// Command transmission sample
int r;
CString sCommand;
bstr_t bCommand;
// Getting the command string
m_Command. GetWindowText (sCommand) ; // Get a command string from a combo box
sCommand += “¥n”; // Add <LF> delimiter
bCommand = sCommand. Al locSysString(); // Convert to bstr type

try

cat

//Command transmission
r = spMsg—>WriteString (bCommand) ;

// 1f you want to use direct values
// add “L” like ” r = spMsg—>WriteString(L “OUTP 1¥n");”

ch (...)

AfxMessageBox (_T(“An error occurred on 'Command’.”));
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//
// Query button handler
//

void CMFCApplication2Dlg: :0nBnClickedButton2 ()
{

//Sample query reception
int r;

std::string rcvData;
CString sQuery;

bstr_t bQuery;

//Get query string
m_Query. GetWindowText (sQuery) ; // Get a query string from a combo box
sQuery += “¥n”; // Add <LF> delimiter
bQuery = sQuery.AllocSysString(); // Convert to bstr type
try
{
// query command transmission
r = spMsg—>WriteString (bQuery) ;

// If you want to describe it as a direct value
// add “L” like “r = spMsg—>WriteString (L “*IDN?%IDN?¥n”) ;"

// Receive result message
rcvData = spMsg->ReadString (1024) ;

// Display the dialog box
CA2T msg(rcvData. c_str () ;
c_Result. SetWindowText (msg) ;

}
?atch (..)

AfxMessageBox (_T (“An error has occurred in "Query .”));

}
}
//
// ReadSTB button handler

//
void CMFCApplication2Dlg: :0nBnClickedButton3 ()
{

// ReadSTB sample

short stb;
CString str;

// Check the HardwarelnterfaceType as ReadSTB is not available on the serial interface
if (spMsg—>HardwarelnterfaceType!=4)
{

try

stb = spMsg—>ReadSTB() ;
str. Format (_T("%d”), stb);
c_Result. SetWindowText (str) ;

}
?atch ..)

AfxMessageBox (_T(“An error occurred on 'ReadSTB'.”));

}

else

{

AfxMessageBox (_T("ReadSTB is not available on the serial interface”));

}

// End button handler
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//
void CMFCApplication2Dlg: :0nBnClickedCancel ()
{

//CGlose VISA resources and close the dialog
if (spMsg != nullptr)
{

AfxMessageBox (_T (" Close VISA Resources’ and exit.”));
try

spMsg->Close () ;
CoUninitialize(); // Destroy the COM object
CDialogEx: :0OnCancel () ;

}
?atch (..)

AfxMessageBox (_T (“An error occurred when closing.”));
CDialogEx: :0OnCancel () ;

]
}
else

{
AfxMessageBox (_T ("End. *)) ;
CDialogEx: :0nCancel () ;

// Version button event handler

//
void CMFCApplication2Dlg: :0nBnClickedButton5 ()

CAboutDlg dlgAbout;
dlgAbout. DoModal () ;



