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Lesson 4: Distributing LabWindows/CVI
Appiications

TOPICS

A DAlacaa~sa Cuaaiidalilaa
A. NElcdoC CACLULADICS
B. Creating Release Executables
C. Distributing Executables
VNATIONAL . -
)% INSTRUMENTS' ni.com/training
Introduction

This lesson describes how to create and distribute a release executable. It also discusses the
LabWindows/CVI Run-Time Engine, which contains all the library code needed to run release

executables.
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- Needs to be installed only once
» Error Checking
- Debugging is disabled in release executables
- Check the return value from every function for errors
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A. Release Executables

You can create true 32-bit and 64-bit Windows executables in LabWindows/CVI. The
LabWindows/CVI run-time libraries come in DLL form. Executables you create in
LabWindows/CVI and executables you create in an external compiler use the same DLLs. If you
run more than one program at a time, Windows loads only one copy of the DLL.

Run-Time Engine

LabWindows/CVI uses a run-time engine to run compiled executables and DLLs. The CVI
run-time engine is a set of DLLs and other support files that contain all the built-in library,
memory, and program execution tools required to run a CVI application. You must include the
LabWindows/CVI Run-Time Engine on any target computers on which you want to run your
executable or DLL. You need only one installation of the CVI run-time engine on each target
machine, though you might have several CVI applications.

You receive the run-time engine with your purchase of LabWindows/CVI. The
LabWindows/CVI installation program installs the files as part of the development environment.
Use the Build»Distributions command in the Workspace window to bundle the run-time engine
DLLs and drivers with your executable. You can distribute the run-time engine according to your
license agreement. Code created with earlier versions of the run-time engine is fully compatible
with the current version.
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Error Checking

When you develop applications in LabWindows/CVI, you normally enable debugging. With the
debugging option, LabWindows/CVI identifies and reports programming errors in your source
code. In release executables, debugging is disabled, which results in smaller and faster executable
code. However, you must do your own error checking because unpredictable results can occur.
Remember that many problems can occur in release executables even if the program works inside
the environment.

Check for errors that can occur due to external factors beyond the control of your program.
Examples include running out of memory or trying to read from a file that does not exist.
malloc, fopen, and LoadPanel are examples of functions that can encounter such errors.
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B. Creating Release Executables

To create a release executable select a release configuration from the Build»Configuration
menu, then select an executable from the Build»Target Type menu. Recall that release
executables run without the debugger, and you must do your own error checking. If you try to
debug a project in release mode, a message appears that asks if you want to run in debug mode
instead. In release mode, select Build»Create Release Executable, then select Run»Execute
xxx.exe to build and launch your application.

You can configure other advanced options for both the release and debug builds of your
application in the Target Settings dialog box. Select Build»Target Settings to launch the Target
Settings dialog box. You also can add version information, which can be retrieved by certain
Windows SDK functions. You can find an example of adding version information in <National
Instruments>\CVIversion\samples\sdk\verinfo.

If you enable the Embed Project .UIRs option in the Target Settings dialog box,
LabWindows/CVI embeds .uir files into the project. Enabling this option allows you to ship
only the executable, instead of including the . uir files also.

When you create your release executable, you can distribute your program to a target system. The
remaining part of this lesson explains what files you need to transfer to the target system and how
to use the automated installer feature to make the distribution easier.

To create an 32-bit executable that you can debug, select a debug configuration from the
Build»Configuration menu, then select Build»Create Debuggable Executable.

LabWindows/CVI Core 1 Course Manual 44 ni.com
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64-bit Executables

64-bit processors can handle arrays of larger sizes and can support more memory capacity than
32-bit processors. When you combine a 64-bit processor with a 64-bit operating system, you can
take advantage of increased memory and data storage for your applications.

@ Note Throughout the LabWindows/CVI Help and within the LabWindows/CVI
environment, the terms 64-bit platform and 64-bit system refer to a 64-bit processor
running a 64-bit operating system.

LabWindows/CVI includes configurations for building both 32-bit and 64-bit executables. This

allows you to build a native 64-bit application as opposed to the default 32-bit application.

Generally, writing code for 64-bit applications is no different than 32-bit applications. The

primary difference is that you have access to more memory; the exact amount of memory

depends on your processor. In 64-bit applications, pointers expand to

64 bits, meaning that you can address more memory than with 32-bit applications. Because the

size of pointers is different between 32-bit applications, you can no longer assume that pointers

are 32 bits long. You will need to update any code that makes this assumption.

@ Note You can run a 64-bit application only on a 64-bit system. However, you can
compile 32- and 64-bit LabWindows/CVI projects on either a 32- or 64-bit computer.

Refer to the Considerations for Porting Applications to 64-bit and Porting 32-Bit Code to
64-bit Code topics of the LabWindows/CVI Help for more information about updating code to
make it 64-bit ready.
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Necessary Files

For your executable to run successfully on a target computer, make sure that all files required by
the executable are accessible. If you create your distribution properly, the final distribution
contains all the necessary files to install your LabWindows/CVI executable program on a target
machine. Consider the following files:

» Executable—This file contains a compiled, linked version of your LabWindows/CVI project
and the instrument driver program files that are statically linked to your project. The file also
contains the application name and icon associated with the executable file. You can double-
click the icon to start the application. When a user starts the executable, the executable loads
and starts the run-time engine.

* Run-Time Engine—LabWindows/CVI Run-Time Engine contains all the built-in
LabWindows/CVI libraries. The run-time engine consists of multiple files, including various
DLLs and other support files.

« .uir Files—These files contain the user interface panels that the application uses. Use
LoadPanel, LoadPanelEx, and LoadMenuBar to load these files. You do not need to include
.uir files if you enable the Embed project .UIRs option in the Target Settings dialog box.

* .dll Files—You must include Windows DLL files used by your application program.

LabWindows/CVI Core 1 Course Manual
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* Other Files—These files are additional files your program uses including, but not
limited to, image files; files opened in your code using open, fopen, or OpenFile;
and . ini files used for configuration.

Refer to the Necessary Files for Running Executable Programs topic of the
LabWindows/CVI Help for a complete list of files to consider.
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C. Distributing Executables

After you create an executable, you can distribute it by creating a LabWindows/CVI distribution.
A LabWindows/CVI distribution provides a complete way to bundle an application for
installation and use on another computer. LabWindows/CVI distribution settings are saved in a
.cds file, which is associated with a LabWindows/CVI workspace. LabWindows/CVI currently
supports the Microsoft Windows Installer (.ms1) distribution type. The Windows Installer
technology packages all built libraries and executables along with any necessary files, drivers,
and registry keys into a complete installer that can be run in a single operation on the target
computer.

Select Build»Distributions to view a submenu you can use to build or edit the distributions in
the current workspace. The Distributions submenu provides the following items:

*  Build Active—Builds the active distribution for the workspace. Use the Manage
Distributions dialog box to specify which distribution is the active distribution.

* Edit Active—Launches the Edit Installer dialog box for the active distribution.
LabWindows/CVI adds the project output, project DLL dependencies, and any other
project files, excluding .h, .c, . £p, and . 11D files, to the installation. In the Edit
Installer dialog box, use the Drivers & Components tab to add NI drivers or third-party
modules, including the LabWindows/CVI Run-Time Engine, to the installation.
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*  Manage Distributions—Launches the Manage Distributions dialog box. Use this option to
add, edit, remove, or create new distributions in the current workspace. In the Manage
Distributions dialog box, right-click the distribution and select Build to build the installer.

The Build command automatically includes all the files necessary to run your executable
program on a target computer except for DLLs that are loaded using LoadLibrary. Not all
National Instruments hardware drivers are automatically included as part of your distribution.
You must select these drivers from the Drivers & Components tab of the Edit Installer
dialog box. For example, if your application uses a GPIB board, then you must install the
DLLs that support your GPIB board by selecting the NI-488.2 item in the Drivers &
Components tab. Similarly, if your application uses a plug-in DAQ board, you must install
the DLLs that will support your DAQ board by selecting the NI-DAQmXx item in the Drivers
and Components tab.

All stand-alone NI drivers or components are included as Windows installer files (.msi)
from the original source distributions used to install the component on your system. You will
be prompted to insert any necessary CDs during the distribution build process. Note that this
may include more or different CDs than expected because of components included by
dependency.

@ Note LabWindows/CVI displays the Distributions Needed dialog box when you
build an installer that includes additional components that LabWindows/CVI cannot
find.

@ Note LabWindows/CVI can also build 64-bit installers to install 64-bit
applications. Choose 64-bit Windows Installer (.msi) from the Type dropdown when
creating a new distribution to create a 64-bit installer.
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Exercise 4-1 Creating a Distribution for an
Executable

Create an executable from a project and create a distribution
for the executable.
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Lesson 4 - Quiz

1. Which of the following types of files need to be included in a LabWindows/CVI
distribution?
a.  Source code files
b.  DLL called by the application
c.  Headerfiles
d.  Executable

N

Which of the following libraries is not available in the LabWindows/CVI Run-Time
Engine?

a. User Interface Library

b. Formatting and I/O Library

c. Nl driver libraries

d. Analysis/Advanced Analysis Library

‘ NATIONAL . o
’ INSTRUMENTS' ni.com/training
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Lesson 4 — Quiz Answers

1. Which of the following types of files need to be included in a LabWindows/CVI
distribution (multiple answers)?
a.  Source code files
b. DLL called by the application
c. Headerfiles
d. Executable

2. Which of the following libraries is not available in the LabWindows/CV! Run-Time

Engine?

a. User Interface Library

b. Formatting and I/O Library

c. Nldriver libraries

d. Analysis/Advanced Analysis Library
W7 NATIONAL : -
’ INSTRUMENTS ni.com/training

Lesson 4 — Quiz Answers

1. The current or later version of the LabWindows/CVI Run-Time engine DLL must exist on
the target computer that you want to run your executable program. For example, if you built
your executable with LabWindows/CVI 2010, the minimum version of the run-time engine
must also be 2010.

The run-time engine includes built-in library, memory, and program execution tools. If your
application uses a UIR file, you will need to distribute it with your executable or embed it in
your executable.

2. The LabWindows/CVI Run-Time Engine does not include the shared libraries or drivers for
National Instruments hardware. Users can install the shared libraries and drivers for their
hardware from the distribution disks that National Instruments supplies.
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Lesson 4 - Quiz

3. Can a 32-bit executable run in a 64-bit operating system?
a. Yes
b. No

‘ NATIONAL . o
’ INSTRUMENTS' ni.com/training
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Lesson 4 — Quiz Answers

3. Can a 32-bit executable run in a 64-bit operating system?

a. Yes
b. No

7 NATIONAL _ N
) INSTRUMENTS ni.com/training

Lesson 4 — Quiz Answers

3. The reverse is not true. A 64-bit executable cannot run in a 32-bit operating system.
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