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Conventions

»

bold

italic

monospace

monospace italic

The following conventions are used in this manual:
Square brackets enclose optional items—for example, [response].

The » symbol leads you through nested menu items and dialog box options
to a final action. The sequence File»Page Setup»Options directs you to
pull down the File menu, select the Page Setup item, and select Options
from the last dialog box.

This icon denotes a tip, which alerts you to advisory information.
This icon denotes a note, which alerts you to important information.

Bold text denotes items that you must select or click in the software, such
as menu items and dialog box options. Bold text also denotes parameter
names.

Italic text denotes variables, emphasis, a cross-reference, or an introduction
to a key concept. Italic text also denotes text that is a placeholder for a word
or value that you must supply.

Text in this font denotes text or characters that you should enter from the
keyboard, sections of code, programming examples, and syntax examples.
This font is also used for the proper names of disk drives, paths, directories,
programs, subprograms, subroutines, device names, functions, operations,
variables, filenames, and extensions.

Italic text in this font denotes text that is a placeholder for a word or value
that you must supply.



Contents

Chapter 1
Distributing Your Embedded Target and LabVIEW
DiStribution OPLIONS .....ccc.evueerieriiiieniieienieeienteete sttt ettt ettt e e seesaeeaees 1-1
Process Overview of Bundling Your Embedded Target with LabVIEW ...................... 1-2
Chapter 2
Wrapping Drivers and Math Libraries
Creating SubVIs for Target-Specific FUNCtions .........c..cccocevieiinieiiniiniiieciceeeee 2-1
Using a Call Library Function Node in a SubVI..........c.cocooiiiinnininnnn. 2-2
Using an Inline C Node in a SubVI.........coccooiiiiiiiiiiiceeeee 2-3
Using the Import Shared Library Wizard..........ccccocoiiiiiiinininiiceee 2-3
Modifying Funclist.dat to Replace a SubVI..........cccoociiiiiiniiiniee 2-3
INAMINEZ VIS ettt sttt st ettt st sab e et e e b e sabeesaeeeates 2-4
Chapter 3
Creating Icons and Palettes
Creating ICOMS ....couiiieiieeie ettt b ettt ettt ae et e e 3-1
Customizing a Palette Set for Your Target..........ccceoeeierieienienienieene e 3-2
Creating Subpalettes in a Palette Set........ccocovoieririieneiieieiieeeeeeeeee e, 3-3
Adding Objects t0 SUDPALELLES .......ccueeuieriierieriieiere ettt 3-4
Correcting Missing Objects on Palettes ..........ccccecerieiininienieneneeeneeeee 3-4
Chapter 4
Creating Examples for Your Target
Example Style GUIdelines. .......cc.coereeririiniiiiierieneeiteeete ettt s 4-1
General Example COonstruCtion. .........coueveeveererienenienenienieetenieeieenie e nee e 4-1
Front Panel DeSign .......cc.coieviiriiriiieniiienentceteeete et 4-2
Block Diagram DeSiZI .....c..coueeiiriieriiniiieiieicniieiesiteestee et 4-2
SUDBVI CONSIUCTION ...ttt sttt 4-3
Adding Examples to the NI Example Finder..........cccccocevieveniininiininiiniiecnceeene 4-3

© National Instruments Corporation v Target Distribution Guide



Contents

Chapter 5
Adding Target-Specific Documentation

Documentation DIirectory StrUCTUTE ...........ccccereeriirieiienieienieeeecte e 5-2
Documentation Naming CONVENTIONS ........cc.cceeeeriirieninienieneeieneenesie e e 5-2
Help Filenaming Tips.......ccccocveoiieiiiniiniinieiecceeeeeeeeeeeeee e 5-2
PDF Filenaming Tips .......cocceceerierieniinieiieieneeeeieeresie et 5-2
Readme Filenaming Tips .....cc.cooeevierieiininiiinieieecieeeeeeese e 5-3
Reference and Non-Reference Help..........ccooieiiiiiiiiiniiniiiceecceee 5-3
Creating VI REference ...........cocceovivieiiiiiiiiniiiecicieeeeeeceeee e 5-3
Creating Object Descriptions and Tip Strips for VIs and Dialog Boxes ........ 5-5
Linking VIs to HTML Files or Compiled Help Files ..........c.ccccceceninenine. 5-6

Linking Dialog Box Help Buttons to
Compiled Help Files or HTML Files ........ccccoceciiiiiiniiiiiienceeceeeeene 5-7
Linking to a Topic in a Compiled Help File............ccccocevineinee. 5-7
Linking to an Independent HTML File .........ccccocociniiiininninnnn. 5-7
Documenting Concepts and Tasks........ccccocevieieniiiininicninenieceeeeeeeen 5-8
Putting Your CHM Help File in the LabVIEW Help Menu......................... 5-8
Printed and PDF Manuals...........ccccooiiiiiiiiiiniiiiiee e 5-8
Readme FILES .....coooiuiiiiiiii et 5-8

Chapter 6
Testing Your Target

Manually Testing YOour Target.......c.cecuereerierieriinienieneeienieeie ettt st enees 6-1
Using the Automated Test Framework..........coccocveviriininiiniiiniiceneceeeecceee e 6-1

Chapter 7
Licensing Your Target and Creating the Installer

SIZNING YOUE TATZEL..cuviiiiiiiiiiieeieeeete ettt ettt ettt e st e et e st e ebeesaeesanees 7-1
Listing the Plug-In VIs for SIgning..........cccoceeevieeiiienieniienienieeneesieeieeseeenne 7-1
Sending Files to National Instruments for Signing and Licensing ................. 7-2
What National Instruments Does with Your Target .........ccocceeveevieeneennennne. 7-2
Creating an Installer fOor YOour Target ........cccoocveevieniiinienie et 7-3
Installing the Necessary Components for Your Target.........ccceeceeecveenvennenne. 7-3
Locating the LabVIEW 8.5 Dir€Ctory......ccovueevueeniirieinieniieniieeieeiee e 7-3
Options for End Users Installing Your Product ...........ccceceevieniiennieniennienieeeeneeeeen 7-4
Running LabVIEW in Evaluation Mode ..........cccccevieeiiiniiniieeneenieiieeneenne 7-4
Running LabVIEW in Licensed Mode .........ccccoecuiiiiienieinieniieienieeniienieene 7-4

Appendix A
Technical Support and Professional Services

Target Distribution Guide vi ni.com



Distributing Your Embedded
Target and LabVIEW

The LabVIEW Embedded Development Module enables OEMs/V ARs and
advanced users to port LabVIEW to embedded devices from any
manufacturer. LabVIEW refers to these embedded devices as targets.
Typical targets contain 32-bit microcontrollers with an embedded
operating system and 256 KB RAM or more. After you create a new target
and port LabVIEW to support that target, you can use LabVIEW to develop
embedded applications and make LabVIEW and your target available for
other end users.

This document describes other things you might want to do after you port
LabVIEW to a new target to increase the usability of your target in
LabVIEW. This document assumes you are familiar with LabVIEW and
the Embedded Development Module.

For information about porting LabVIEW to your target, refer to the
LabVIEW Embedded Development Module Porting Guide, available by
selecting Start»All Programs»National Instruments»LabVIEW»
LabVIEW Manuals and opening EMB_Porting_Guide.pdf.

Distribution Options

The process of distributing your target and LabVIEW can be minor or
extensive, depending on your business need. You might zip up the VIs you
create or modify for your target, write some documentation about how to
use your target with LabVIEW, and email the zip file and documentation
to a few associates. The associates must have a licensed version of the
LabVIEW Embedded Development Module to use the VIs with your
target.

The other end of the distribution spectrum includes obtaining an agreement
from National Instruments to bundle and resell LabVIEW and your target.
This document guides you through the process of creating a product for

your target that you can bundle with LabVIEW and resell to end users. You
also can use some of the tips and suggestions in this document to enhance
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Chapter 1 Distributing Your Embedded Target and LabVIEW

the end user experience with your target, even if you do not plan to formally
package your product.

Process Overview of Bundling Your Embedded Target

with LabVIEW

The following list outlines the process of formally creating a product for
your new embedded target and bundling that product with LabVIEW.

Note National Instruments requires that you have these items in place before you resell
LabVIEW and your target.

The OEM/VAR creates a custom target and ports LabVIEW to the new
target based on the information in the LabVIEW Embedded
Development Module Porting Guide.

The OEM/VAR enhances the end-user experience in the following
ways.

*  Wrapping drivers, VIs, and math libraries

e Creating custom LabVIEW icons and palettes

*  Creating examples applications

*  Adding target-specific documentation

The OEM/VAR thoroughly tests and debugs the target.

After the target is ready for distribution, the OEM/VAR sends the
TgtSupp .xml file they create to National Instruments for signing so
end users cannot modify the target VIs.

National Instruments sends the OEM/VAR the signed .xm1 file,
product DLL, and custom license file so the OEM/VAR can create an
installer for the product.

The OEM/VAR orders special LabVIEW CDs from National
Instruments.

The OEM/VAR burns installer CDs for the product and bundles these
product CDs, LabVIEW CDs, and other items for the final package.

@ Tip Your National Instruments contact can help you establish time estimates for
accomplishing each of these tasks.

Target Distribution Guide

1-2 ni.com



Wrapping Drivers and Math
Libraries

Applications for an embedded target often use C-based libraries and
functions that are unique to that particular embedded target. For example,
a target might have specific libraries for accessing I/O, optimized math
functions, or other unique features such as a bar code reader or LCD.

One way end users can access these target-specific functions in LabVIEW
is by using a Call Library Function Node in their application every time
they want to call one of these functions directly. However, this process can
add unnecessary complexity to an application.

You can make the task of calling these functions easier for the end user by
wrapping C-based target-specific functions into subVIs, which are VIs
called from the block diagram of other VIs.

Wrapping functions into subVlIs is a good option if you plan to bundle your
embedded target with LabVIEW and resell the product. Being able to use
subVTs instead of C-based target-specific functions is an attractive product
feature, especially for end users without a lot of embedded development
experience.

Creating SubVls for Target-Specific Functions

LabVIEW provides the following options for wrapping C-based functions
into subVls:

e Use a Call Library Function Node in a subVI.
*  Use an Inline C Node in a subVL.
*  Use the Import Shared Library Wizard.

*  Modify the Funclist.dat file to substitute a C function call for a
subVI.

If you use the Call Library Function Node or Inline C Node, you must
manually build a connector pane and create an icon for the VI to create the
subV1. Refer to Chapter 3, Creating Icons and Palettes, for information

© National Instruments Corporation 2-1 Target Distribution Guide



Chapter 2

Wrapping Drivers and Math Libraries

about icon creation. You also can refer to the Creating SubVls topic in the
LabVIEW Help for information about creating connector panels and icons
for subVls.

Tip The Import Shared Library Wizard builds a connector pane and creates an icon for the
VI by default.

Note Because embedded target-specific functions cannot run on a Windows target, you
might want to use a Conditional Disable structure in wrapper VIs to add an alternative
implementation for Windows targets. Adding an implementation for Windows targets
gives the end user more options for debugging an application and allows the end user to
test parts of an application without connecting the target device to the computer. Refer to
the LabVIEW Help for information about using Conditional Disable structures.

Using a Call Library Function Node in a SubVI

Rather than requiring end users to use a Call Library Function Node every
time they want to call C-based functions, DLLs, or shared libraries, you can
create a subVI that uses a Call Library Function Node to make the call. End
users then use your subVTI in the same way they use other subVIs in
LabVIEW, which is helpful for LabVIEW programmers who might not
also be text-based programmers.

To create a subVI that calls a C-based function, place a Call Library
Function Node on a blank block diagram and use a function prototype that
matches the C function you want to call. Call Library Function Nodes
consist of pairs of input and output terminals. Right-click the node and
select Configure from the shortcut menu to display the Call Library
Function dialog box, which you can use to specify the library name or path,
function name, calling conventions, parameters, and return value. When
you click the OK button, the node automatically resizes to have the correct
number of terminals and sets the terminals to the correct data types.

After you configure the Call Library Function Node, right-click each input
terminal and select Create»Control from the shortcut menu. Right-click
each output terminal and select Create»Indicator from the shortcut menu.

Refer to the Using External Code in LabVIEW topic in the LabVIEW Help
for information about Call Library Function Nodes.

Target Distribution Guide 2-2 ni.com



Chapter 2 Wrapping Drivers and Math Libraries

Using an Inline C Node in a SubVI

If the code to call is not a C-based function—for example, assembly code
or a small algorithm—consider using an Inline C Node instead of a Call
Library Function Node. You can use an Inline C Node for any C code,
including assembly directives and #defines, that syntactically is between
the curly braces. The concept is the same as using a Call Library Function
Node in a subVI so end users can use your subVI in the same way they use
other subVIs in LabVIEW.

Right-click the left side of the Inline C Node and select Add Input from
the shortcut menu for each input you want to add to the Inline C Node.
Right-click the right side of the Inline C Node and select Add Output from
the shortcut menu for each output you want to add. For each input you add,
right-click the terminal and select Create»Control from the shortcut menu.
For each output you add, right-click the terminal and select Create»
Indicator from the shortcut menu.

Refer to the Inline C Node topic in the LabVIEW Help for information
about the Inline C Node.

Using the Import Shared Library Wizard

You can use the Import Shared Library Wizard to create wrapper VIs based
on C functions. Refer to the Importing Functions from a Shared Library
File topic in the LabVIEW Help for information about using the Import
Shared Library Wizard. You must place a checkmark in the Shared library
file is not on the local machine checkbox to create wrapper VIs for
embedded targets.

@ Note The Import Shared Library Wizard builds a connector pane and creates an icon for
the VI by default, so the VI is ready immediately to use as a subVI.

Modifying Funclist.dat to Replace a SubVI

The FuncList.dat file, located in the 1abview\CCodeGen directory,
contains lines of code fragments that LabVIEW substitutes for a subVI call
when the LabVIEW C Code Generator builds C code for the application.
The code fragments can be anything but are usually function calls. Adding
entries to FuncList .dat makes the application run faster because using
FuncList.dat removes the overhead of calling a subVI that then calls the
functions using a Call Library Function Node or Inline C Node.
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Chapter 2 Wrapping Drivers and Math Libraries

You still need to create a subVI for the block diagram before you can use
FuncList.dat, but the VI can be empty except for the necessary controls
and indicators corresponding to the parameters for the function.

@ Tip Consider first creating a subVI with a Call Library Function Node or an Inline C Node
to make debugging the input and outputs of the function easier. After you get the subVI
working correctly in an application, you then can modify the FuncList .dat file with the
substitute code to improve the performance of the application.

Naming Vis

Refer to the LabVIEW Embedded Development Module Porting

Guide, available by selecting Start»All Programs»National
Instruments»LabVIEW»LabVIEW Manuals and opening
EMB_Porting Guide.pdf, for more information about FuncList.dat.

Target Distribution Guide

VI names do not have the same limitations as C function names, so make
VI names descriptive. Descriptive names make it easy to identify and use a
VI on a block diagram.

National Instruments also strongly recommends that you create unique
filenames for VIs. One way you can make sure a filename is unique is to
preprend a short name or abbreviation to the VI name. In addition to
keeping VI names unique, adding an identifier to the VI name also helps
end users find a VI that is specific to your target. For example, the filenames
for Analog Devices Blackfin targets start with BF to keep the names unique
and easily identifiable.
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Creating Icons and Palettes

Creating custom icons and palettes for your product enhances the product
identity and makes it easier for end users to identify controls, indicators,
and VIs that are specific to your embedded target.

LabVIEW represents VIs and functions with icons, which appear on
subpalettes and the block diagram. Icons for LabVIEW modules often have
a unique banner or style that visually reminds the end user that the VI or
function is specific to that module.

Depending on the target, LabVIEW shows different palettes or palette
contents so that end users do not use unsupported VIs or functions in
applications for a specific target. You can create palettes to include only the
controls, indicators, VIs, and functions that your embedded target supports.
With subpalettes you can categorize VIs and functions into logical groups
so it is easier for your end user to use LabVIEW with your target.

Creating Icons

An icon is a graphical representation of a VI that appears on the block
diagram. The most useful icons are mnemonic and include little, if any,
text. Every VI displays an icon in the upper right corner of the front panel
and block diagram windows. If you use a VI as a subVI, the icon identifies
the subVI on the block diagram of the VI.

Create custom icons to replace the default icon in the upper right corner of
the front panel and block diagram windows by selecting Edit Icon from the
shortcut menu or by double-clicking the icon in the upper right corner of
the window. You also can drag a graphic from anywhere in your file system
and drop it in the upper right corner of the front panel or block diagram
window. LabVIEW converts the graphic to a 32 x 32 pixel icon. Depending
on the type of monitor your end users use, you can design a separate icon
for monochrome, 16-color, and 256-color mode. You can use the 1v_icon
VI template in the 1abview\resource\plugins directory to create a VI
with which you can edit VI icons outside of the Icon Editor dialog box.
Refer to the Icon Art Glossary at ni . com for standard graphics you can use
in a VI icon.
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Chapter 3 Creating Icons and Palettes

Consider creating icons for your target-specific VIs using consistent colors
or themes. If you plan on reselling integrated target support for LabVIEW,
you might consider outsourcing the icon creation if you do not have access
to professional graphic artists.

Refer to the Creating an Icon topic in the LabVIEW Help, available by
selecting Help»Search the LabVIEW Help, for more information about
creating VI icons.

Customizing a Palette Set for Your Target

National Instruments strongly recommends that you remove VIs and
functions from the default palette set for your target that your target cannot
support. Custom palette sets help end users quickly find the VIs and
functions they need for an application and help end users avoid using VIs
and functions that your target cannot support.

@ Tip You might want to create your target-specific palette based on the palette set for the
Embedded Development Module because the Embedded Development Module palette set
already removes VIs and functions that embedded targets do not support. Copy the menu
files located in Targets\NI\Embedded\common\TargetInfo\menus to the menu
directory for your target. You specify the menu directory for your target in the Target
Properties dialog box in the Target Editor, available by selecting Tools»xEmbedded
Tools»Target Editor.

Target Distribution Guide

National Instruments also strongly recommends you create subpalettes for
the target-specific VIs you create. Otherwise, end users must access your
VIs by clicking Select a VI on the Functions palette and browsing to the
directory containing the VL.

Complete the following steps to edit a palette set for a specific target.

1. Create ablank VI or open an existing VI under the target whose palette
set you want to modify.

2. Select Tools»Advanced»Edit Palette Set to display the Edit
Controls and Functions Palette Set dialog box.

3. Right-click the Controls or Functions palette and select from the
options on the shortcut menu.

Right-click an open area on the palette to insert an object, row, or
column and toggle the standard menu view. Right-click an icon to
move a subpalette, delete a subpalette, copy an icon, edit a subpalette
icon, rename a subpalette, or edit an icon short name. To move an
object, drag it to a new location on the palette.
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Chapter 3 Creating Icons and Palettes

After you edit the palettes, click the Save Changes button on the Edit
Controls and Functions Palette Set dialog box. Click the Cancel
button to cancel any changes you made in this editing session and close
the dialog box.

If you edit the palettes, LabVIEW saves the edits in a copy of the original
palette. LabVIEW puts the copy in the Palettes folder in the default data
directory—for example, My Documents\LabVIEW Data\8.5\
Palettes. The protection of the original palettes ensures that you can
experiment with the palettes without corrupting the original palettes. To
revert to the original palettes, click the Restore to Default button on the
Edit Controls and Functions Palette Set dialog box.

@ Tip To edit the original palette set for your target, add the line
InternalPaletteEdit=True to the LabVIEW. ini file located in the labview
directory before customizing the palette set for your target. Consider creating a backup
copy of the palette set before making changes in case you want to revert the changes later.

Creating Subpalettes in a Palette Set

Complete the following steps to insert a new, empty subpalette on the
Controls or Functions palette. After you create a subpalette, you can add
objects to the subpalette.

1.

Select Tools»Advanced»Edit Palette Set to display the Edit
Controls and Functions Palette Set dialog box.

Right-click the palette and select Insert»Subpalette from the shortcut
menu to display the Insert Subpalette dialog box.

Select Create a new palette file to insert a new, empty subpalette and
click the OK button.

In the file dialog box that appears, enter the .mnu filename. The name
of the main subpalette for your target must be 18 characters or less to
prevent the main LabVIEW Functions palette from automatically
widening. Add a .mnu extension to the filename to indicate that it is a
palette. You must store each subpalette you create in a separate .mnu
file. Save the .mnu files in a folder using your target name in the
labview\menus directory.

Click the Save button. The Edit Palette Item Name dialog box
appears.

Enter the name of the new subpalette and click the OK button.
The new, empty subpalette appears on the palette.

@ Note Empty subpalettes are only visible when you edit a palette set.

© National Instruments Corporation
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Chapter 3 Creating Icons and Palettes

Adding Objects to Subpalettes

After you create a subpalette, you can add objects to the subpalette.
A subpalette can contain VIs, controls, and subpalettes.

@ Note The Functions palette is for VIs and functions that end users use as subVIs. Do not
add examples to the Functions palette. Refer to Chapter 4, Creating Examples for Your
Target, for information about including examples with your product.

Complete the following steps to add objects to a subpalette.

1. Select Tools»Advanced»Edit Palette Set to display the Edit
Controls and Functions Palette Set dialog box.

2. Click the subpalette icon to display the subpalette.

Right-click the subpalette and select Insert»Custom Control(s) or
Insert»VI(s) from the shortcut menu.

4. In the file dialog box that appears, navigate to the object you want to
add to the subpalette.

5. Select the object you want to add to the subpalette and click the OK
button.

6. Repeat steps 3 through 5 for each object you want to add to the
subpalette. You can add objects from different directories on disk to the
same subpalette.

7. Click the Save Changes button in the Edit Controls and Functions
Palette Set dialog box to save the changes.

Correcting Missing Objects on Palettes

During development of your product, you might move VIs without
updating the palette set.

If the palette uses a text view, LabVIEW displays objects with an X mark,

shown at left, on a pinned palette and dims objects on a temporary palette
to indicate that LabVIEW cannot find the object.

If the palette uses an icon view, LabVIEW displays a question mark on the
9 palette, shown at left, to indicate that LabVIEW cannot find the object.
L]
Linear Fit To correct the palette set, complete the steps in the previous section or

move the VI back to the original directory on disk.
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Creating Examples for Your

Target

LabVIEW users often rely on examples to get started with an application
because they can start with something that works on the target and
gradually modify and test the example to learn and further their
understanding.

National Instruments recommends that you create at least one example for
each feature and peripheral for your target. Make the examples relatively
simple, well documented, and well commented so end users can learn from
the examples. Focus an example on a single feature. Create separate
additional examples that combine features to illustrate interfaces and
communication.

Example Style Guidelines

The following guidelines can help you create consistent, easy-to-use
examples:

General Example Construction

© National Instruments Corporation

Name VIs, controls, and terminals with descriptive names. Example
VIs that ship with LabVIEW have titles that describe the concept or
feature that the example demonstrates. LabVIEW examples do not
include the word example in the title.

Do not overuse local and global variables because they can hide data
dependency among VIs and might introduce race conditions.

Mark the appropriate VI as top-level.

Make sure the VI is not set to run when opened so the end user can
explore the front panel and block diagram before running the VI.

Use an appropriate icon. Do not use the default LabVIEW icon, a blank
icon, an icon from a VI in vi.1lib, or a text-only icon.

Document the example. In addition to code comments, create a
description of the example that explains what the example does. Select
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Front Panel Design

File» VI Properties and select Documentation from the Category
pull-down menu. Enter the description in the Documentation text box.
National Instruments recommends making the example descriptions
similar in construction. For example, you might use the following
phrase at the beginning of each example description: This example
shows how to..

Try to fit the user interface on one screen. Ideally, front panel windows
are less than 800 x 600 unless truly necessary. If you must make the
front panel window larger, the example still must be usable on an
800 x 600 monitor.

Open the example in the top-left corner of the screen. Save the example
so the Project Explorer window, the front panel window, and the
block diagram window cascade from the top-left corner with the
titlebars visible.

Use fonts and colors consistently, and use colors sparingly. Use the
application font to achieve the best portability.

Save the VI with appropriate default values in the controls. The VI
must run with default values. Also, specify a data range, if possible.

Use the most recent controls. Do not use the Classic controls on the
Controls palette.

Save examples without data in graphs or charts. Right-click the graph
or chart and select Data Operations»Clear Graph to remove data
from the indicator.

Block Diagram Design

Target Distribution Guide

Avoid unnecessary coercion of data types.

Avoid placing any wires under block diagram objects such as subVIs
or structures.

Avoid unnecessary bends in the wires and try to keep the wires short.
End users might find wires with long, complicated paths confusing.

Create block diagrams that follow a left-to-right programming style. If
the example is larger than the block diagram and you cannot avoid
scrolling, scrolling left to right is preferable over scrolling top to
bottom.

Place comments throughout the code. You can double-click anywhere
on the block diagram to create a comment string. In the comments,
explain what is happening in the application and why.
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e Turn on labels for all VIs and functions. Select a VI or function on the
block diagram, right-click, and select Visible Items»Label from the
shortcut menu to turn on labels. National Instruments recommends
turning on the labels as you create the example rather than turning on
the labels at the end to avoid having to rearrange the block diagram.

SubVI Construction

*  Use the same connector pane pattern on all subVIs.

*  Place controls (inputs) on the left and indicators (outputs) on the right
in the connector pane to maintain the left-to-right layout and data flow
design of most LabVIEW examples.

Adding Examples to the NI Example Finder

You can add the examples you create to the NI Example Finder so your
examples are integrated with the rest of the LabVIEW examples. Refer to
the Preparing Example VIs to Appear in the NI Example Finder topic in the
LabVIEW Help, available by selecting Help»Search the LabVIEW Help,
for information and specific instructions about adding your examples to the
NI Example Finder.
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Adding Target-Specific
Documentation

National Instruments recommends that you provide target-specific
documentation with your product so end users know how to use your target
with LabVIEW. The following list describes suggested documentation for
your embedded target:

*  Reference help—Context help and compiled help topics describe VIs
and dialog boxes.

*  Non-reference help—Compiled help topics include information
about using your target with LabVIEW such as important concepts and
instructions for completing common tasks.

*  Printed manuals—Printed manuals provide, at a minimum,
installation instructions and system requirements.

*  PDF manuals—Soft-copy versions of printed manuals provide
back-up copies of printed information. You also can include PDF-only
manuals that your end users can print out.

* Readme—Readme files contain important last-minute information
and known issues.

Refer to the LabVIEW Help, available by selecting Help»Search the
LabVIEW Help, for more information about creating documentation.
Specifically, refer to the following books on the Contents tab:

*  Fundamentals»Documenting and Printing VIs

¢ Fundamentals»Development Guidelines»Concepts»Creating
Documentation
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Documentation Directory Structure

LabVIEW documentation uses the following directory structure:

labview\help contains the help files (. chm) for the LabVIEW
products you have installed.

labview\manuals contains PDF documents for LabVIEW products
you have installed. Some of the PDF documents also are available in
print, and some are available in PDF only.

labview\readme contains the readme files for LabVIEW products
you have installed. Readme files usually contain known issues and
important last-minute and additional documentation.

Documentation Naming Conventions

Your documentation filenames (help, PDFs, and readme files) must have
unique filenames. You cannot use the same filename as a standard
LabVIEW, LabVIEW module, or LabVIEW toolkit document.

Help Filenaming Tips

Use the following guidelines when creating help for your target:

PDF Filenaming Tips

Try to make HTML filenames, including the . html extension,
30 characters or less.

Use underscores instead of spaces in HTML filenames and the CHM
filename.

Use an identifier to ensure you are not creating HTML filenames that
are the same as LabVIEW. For example, most HTML filenames in the
Embedded Development Module help start with emb_.

Use the following guidelines when creating PDFs for your target:

Target Distribution Guide

Use a naming convention similar to the one that LabVIEW products
use. LabVIEW products use PRODUCT Manual_Title.pdf where
PRODUCT is a short name identifying your product. For example, the
LabVIEW Embedded Development Module Porting Guide filename is
EMB_Porting_Guide.pdf.

Capitalize the first letter of each word in the manual title.
Use underscores for spaces.

Ignore prepositions and conjunctions in the manual title.
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* Do not use obscure filenames. Remember that end users can access the
PDF files through Start»All Programs»National Instruments»
LabVIEW»LabVIEW Manuals, which opens a File Explorer
window. Descriptive filenames help end users find the manual they are
looking for more easily.

Readme Filenaming Tips
Use the following guidelines when creating readme files for your target:

*  Use a naming convention similar to the one that LabVIEW products
use. LabVIEW products use readme_PRODUCT.html where
PRODUCT is a short name identifying the product. For example, the
readme filename for the Embedded Development Module is
readme_EMB.html.

e Do notuse readme.html as the filename. This filename is the
LabVIEW development system readme file.

Reference and Non-Reference Help

Help can consist of reference and non-reference documentation.

Reference documentation, which also is called functional documentation,
provides descriptive information about objects you add to LabVIEW, such
as VI reference and dialog box reference topics.

Non-reference documentation, which also is called conceptual or
task-based documentation depending on the content, provides information
about your target and how to use it in LabVIEW.

Creating VI Reference

You can use LabVIEW to document the target-specific VIs you add to
LabVIEW. Create descriptions for VIs to describe the purpose of the VI
and to provide instructions for using the VI. The VI description appears in
the Context Help window when you move the cursor over the VI icon in
the palette or on the block diagram.

Complete the following steps to create and edit the description of a VI as
well as the VI controls and indicators.
1. Select File»VI Properties to display the VI Properties dialog box.

2. Select Documentation from the Category pull-down menu.
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3. Enter or edit the description of the VI in the VI Description text box.

The VI description should include information about the controls and
indicators. Consider including the following information in the
description:

e Functionality
e Data type
e Valid range (for inputs)

e Default value (for inputs) unless you list the default value in
parentheses as part of the control name

e Behavior for special values (0, empty array, empty string, and
SO On)

e  Additional information, such as if the end user must set this value
always, often, or rarely

)

Tip Use <B> and </B> tags to format text as bold. <B> and < /B> are the only HTML tags
that work in the Context Help window. Lowercase <b> and </b> do not format text as
bold in the Context Help window.

4. (Optional) Link from the VI to an HTML file or compiled help file.
Refer to the Linking VIs to HTML Files or Compiled Help Files section
for information about linking documentation to a VI.

5. Click the OK button to save the changes to the VI properties.

(&)

Tip You also can use the VI Description property to create and edit the VI description
programmatically.

6. Designate required, recommended, and optional VI inputs and outputs
to prevent end users from forgetting to wire subVI connections. To
indicate the required, recommended, and optional inputs and outputs,
right-click the connector pane, select This Connection Is from the
shortcut menu, and select Required, Recommended, or Optional.
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Creating Object Descriptions and Tip Strips for Vs and Dialog Boxes

Create descriptions for objects, such as controls and indicators, to describe
the purpose of the object and to provide instructions for using the object.
Create descriptions for controls and indicators in target-specific VIs as well
as dialog boxes you create. The object description appears in the Context
Help window when you move the cursor over the VI icon on the block
diagram or in the palette and in VI documentation you generate. Tip strips,
also commonly called ToolTips, are brief descriptions that appear when
you move the cursor over an object while a user interface VI, such as the
Build Specification dialog box subpanel, runs.

Complete the following steps to enter a description and a tip strip for an
object.

1. Place an object on the front panel or block diagram.
2. Label the object.

3. Right-click the object and select Description and Tip from the
shortcut menu to display the Description and Tip dialog box.

4. Enter a description of the object in the Description text box. The
Description text box automatically includes the label you entered for
the object in step 2. Use <B> and </B> tags to format text as bold in
the Context Help window.

@ Tip Lowercase <b> and </b> do not format text as bold in the Context Help window.
<B> and </B> are the only HTML tags that work in the Context Help window.

5. Enter a tip strip for the object, up to 80 characters, in the Tip text box.
The Tip text box includes the label you entered for the object in step 2.

@ Note The Tip text box is available only for controls, indicators, or constants. You cannot
enter tip information for VIs or functions.

6. Click the OK button.

You also can use the Description and Tip Strip properties to change
description and tip information programmatically.
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Linking Vls to HTML Files or Compiled Help Files
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If you link a VI to an HTML file or to a compiled help file, a Detailed Help
link to that file appears in the Context Help window when you move the
cursor over the VI icon. The end user can get more information about the
VI quickly and easily by clicking the Detailed Help link.

Complete the following steps to link a VI to an HTML file or to a compiled
help file.

1. Select File»VI Properties to display the VI Properties dialog box.

2. Select Documentation from the Category pull-down menu as shown
in Figure 5-1.

i Properties

Category Docurnentation ¥

Y[ description

Help tag Help path

Bromse. ..

[ Ok ][ Cancel ][ Help l

Figure 5-1. VI Properties Dialog Box

Click the Browse button.

4. Navigate to the . chm, .hlp, .htm, or .html file you want to link to
and click the OK button. The link to the file appears in the Help path
text box.

If the Help path text box contains a path or symbolic path, also
commonly called a relative path, to a .htmor .html file, LabVIEW
ignores the Help tag text box. If the Help path text box contains a path
to a compiled help file (. chm or .hlp), use the Help tag text box in
step 5 to link the VI to a specific topic in that help file.
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5. (Optional) Enter a .htm or .html filename or index keyword in the
Help tag text box if the Help path text box links to a compiled help
file. If you want to specify a topic in the compiled help file, the topic
.htmor .html filename must match a name of an individual HTML
file in the compiled help file. If you want to specify an index entry, the
index keyword must match a keyword in the index of the compiled
help file.

6. Click the OK button to save the changes. When you move the cursor
over the VI icon, a blue Detailed Help link appears in the Context
Help window, and the Detailed Help button is enabled.

To link VIs to HTML files or compiled help files programmatically, you
can use the VI properties Help:Document Path and Help:Document Tag in
a Property Node and the Help functions on the Help palette, available on
the Functions palette when the VI is in a My Computer or Main
Application Instance.

Linking Dialog Box Help Buttons to Compiled Help Files or HTML Files

Dialog boxes with more than one control or indicator usually include a
Help button that opens a help topic explaining the objects in the dialog box
and how to use them.

Linking to a Topic in a Compiled Help File
You can wire a Boolean button to a Case or Event structure that runs the

_LaunchHelp.vi, available in the 1abview\help directory.

Wire the name of the .htm or .html file you want to link to within a
compiled help file to the HTML filename input of _LaunchHelp VI. Wire
the name of the compiled help file containing the topic to the CHM or HLP
filename input.

@ Note You must put the compiled help file in the 1abview\help directory to use the
_LaunchHelp VI.

Linking to an Independent HTML File

You also can wire a Boolean button to a Case or Event structure containing
the Open URL in Default Browser VI if you want to open the .htm or
.htm1 file in the default browser.

@ Note You must enter the whole path to the .htm or .html file you want to open.
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Documenting Concepts and Tasks

Conceptual content gives end users background information they might
need to use your target. Task-based information gives end users
step-by-step instructions about how to use your target in LabVIEW. Most
LabVIEW products contain the majority of non-reference content in help.
LabVIEW users are accustomed to looking in help for information, and
combining VI reference with conceptual and task-based information in a
compiled help file allows end users to simultaneously search reference and
non-reference content.

While you cannot create non-reference content directly in LabVIEW, many
HTML editors and help compilers exist so you can create non-reference
content. If you plan on selling integrated target support for LabVIEW, you
might consider outsourcing the documentation if you do not have access to
technical writers.

@ Tip If your target is an evaluation board, consider including documentation that explains
how to create a custom design from the same microcontroller. For example, you might
explain how to edit a linker definition file.

Putting Your CHM Help File in the LabVIEW Help Menu

If you create a compiled help file (. chm) for your target, you can include it
in the LabVIEW Help menu by installing the . chm file in the 1abview\
help directory. If you install the . chm file in the labview\help
directory, end users can launch your help file by selecting Help»

<.chm name> in LabVIEW.

Printed and PDF Manuals

Readme Files

Include a PDF version of any printed manuals you create. You also can
create documents that are available only in PDF format.

Target Distribution Guide

You can use readme files for last-minute information and known issues. If
you are not reselling LabVIEW and your target, a readme file might be
sufficient documentation. LabVIEW uses HTML format for readme files.
You also can use text format.
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Testing Your Target

You must thoroughly test your target before you can distribute the product
to customers or continue with the licensing process described in Chapter 7,
Licensing Your Target and Creating the Installer. National Instruments
does not test and debug your target.

Manually Testing Your Target

Manual tests are an important part of getting your target ready to resell.
At a minimum, you must test the following:

*  Downloading

*  Debugging

* IDE integration

*  Elemental I/O

*  Driver interfaces and algorithms

*  (Optional) Front-panel updating

Using the Automated Test Framework

The Embedded Development Module includes an automated test
framework, which is designed to test the run-time library. The test
framework has good coverage but cannot test all target-specific code, such
as Elemental I/O and interfaces to drivers and algorithms. You must test
those features manually. The automated tests verify successful target
implementations.

The automatic test framework executes all the tests in a folder you specify
in the LEP_AutoTest.ini file, located in the 1abview\autotest
directory. When you run the automatic tests, LabVIEW creates a folder
with a date and time label and saves the test results as text files in that
directory.
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@ Tip You can specify where LabVIEW creates the results directory in the
S LEP_AutoTest.ini file. By default LabVIEW creates the results directory in the
autotest\results\win32con directory.

After LabVIEW runs all the tests in the automatic test framework folder
and saves the results, LabVIEW creates an index.html file that
summarizes the results of all the tests. The file lists the test name and
whether the test passed or failed. If the test failed, index.html provides a
hyperlink to the test results text file that reports any errors.

@ Note National Instruments requires that your target pass the automated test suite before
continuing with the licensing process.

You can add additional tests to the Embedded Development Module test

framework. Refer to the LabVIEW Embedded Development Module
Porting Guide for more information about the automated test framework.
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Licensing Your Target and
Creating the Installer

National Instruments must license and sign the target before you can bundle
and resell LabVIEW with your target. The steps in the Process Overview of
Bundling Your Embedded Target with LabVIEW section of Chapter 1,
Distributing Your Embedded Target and LabVIEW, outline the process
National Instruments requires OEMs/V ARs to complete to formally create
a product for a new embedded target.

After you port LabVIEW to your target, refine the end-user experience, and
test your target, you are ready to have National Instruments sign your target
and provide you with the necessary files to complete the installer for your
product.

Signing Your Target

National Instruments signs your target so end users cannot modify the
target-specific plug-in VIs or the functionality of your target.

Listing the Plug-In Vis for Signing

Use the Signed Files tab in the Target Properties dialog box in the Target
Editor, available by selecting Tools»Embedded Tools»Target Editor, to
list the files in your target directory that you do not want end users to be
able to modify. The Target Editor stores the file list in the Tgt Supp . xm1
file in your target directory.

@ Tip Typically, signed files include VIs that launch from a shortcut menu. If you
want to prevent end users from modifying VIs that appear on palettes, consider
password-protecting these VIs instead of including these VIs in the signed files list. This
allows you to make changes to the VIs without resubmitting the TgtSupp . xm1 file to
National Instruments. Refer to the LabVIEW Help for information about
password-protecting VlIs.
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Refer to the LabVIEW Help, available by clicking the Help button in the
Target Properties dialog box, for more information about creating and
modifying the TgtSupp . xm1 file.

Sending Files to National Instruments for Signing and Licensing

You send files to National Instruments for final signing only after you have
created, tested, and debugged your target.

When you submit your target to National Instruments for signing and
licensing, you must include the following items:

e The TgtSupp.xml file for your target

e Onel6Xx16iconin .ico format for the National Instruments License
Manager

e One 578 x 59 company banner in . bmp format
e The URL for your target product

e A short description of the target for end users

Send the files to your designated National Instruments contact person.

@ Note You cannot modify the Tgt Supp . xm1 file or signed plug-in VIs after National
Instruments signs the TgtSupp . xm1 file.

What National Instruments Does with Your Target
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National Instruments does not review or test your target. You must
complete and debug your target before you send the Tgt Supp . xm1 file to
National Instruments to sign.

National Instruments creates a product DLL and a custom license for your
target and bundles the product DLL and the custom license into an installer
merge module. National Instruments then sends you the signed

TgtSupp .xml file, the merge module, and the number of LabVIEW
redistributable CD sets that you order.
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Creating an Installer for Your Target

When you receive the merge module and signed TgtSupp . xm1 file from
National Instruments, your setup developer can create the installation CD
for your target.

Installing the Necessary Components for Your Target

The target installer must include the following:

*  All of your target files

*  MSI with the product DLL and custom license file
* Signed TgtSupp.xml file

*  Palettes

e VIs

e Examples

*  Documentation

*  (Optional) Toolchain for your target

@ Note National Instruments recommends shipping the toolchain that you have tested with
your target. As toolchain versions are revised and updated, end users might have difficulty
finding the correct version of the toolchain. Also, trying to get a target to work with a
different version of a toolchain can introduce hard-to-find errors.

Locating the LabVIEW 8.5 Directory

The setup developer for your product must create an installer that can
dynamically detect where LabVIEW 8.5 is installed on the system in case
the end user does not install LabVIEW 8.5 in the default directory.

The LabVIEW installer creates a registry key, Path, that stores the path to
the main LabVIEW 8.5 directory. The registry location of Path is

HKEY_ LOCAL_MACHINE\Software\National Instruments\
LabVIEW\S.5.

The setup developer can use the AppSearch and RegLocator installer
database tables to search the registry for the LabVIEW Path key and
populate a property that specifies the location of the LabVIEW 8.5
directory. The Directory table for the target installer can reference this
property to install your target files in the LabVIEW 8.5 directory.
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Options for End Users Installing Your Product

When you ship your target to customers, you must send them the set of
LabVIEW 8.5 redistributable CDs, your target installation CD, and any
printed documentation you create for your target. End users can use
LabVIEW and your target in evaluation mode or in licensed mode.

As the OEM/VAR, you acquire sets of valid serial numbers from National
Instruments to activate the LabVIEW you resell and your target. End users
can purchase your target and obtain a valid serial number from you.

Running LabVIEW in Evaluation Mode

If end users do not activate LabVIEW and your target with the correct serial
number, LabVIEW runs in evaluation mode.

National Instruments sets some of the evaluation mode limitations, but you
can configure other limitations. Work with your NI contact to define the
configurable limitations. Evaluation modes contain the following
limitations:

*  (Required) Front panel window and block diagram window
watermarks on all VIs the end user creates.

* (Required) VIs that the end user runs in a My Computer or main
application instance automatically stop running after five minutes.

*  (Required) All embedded applications that the end user builds with an
evaluation version of LabVIEW contain an Evaluation version of
LabVIEW message when the application begins running.

¢ (Configurable) Evaluation stops working after a predetermined
amount of time.

e  (Configurable) Any applications that the end user builds with the
evaluation version stop working after a predetermined date.

Running LabVIEW in Licensed Mode
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When end users activate LabVIEW and your target, LabVIEW runs in
licensed mode. End users then can use your target in LabVIEW without any
of the limitations listed in the previous section.
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Technical Support and
Professional Services

As the OEM/V AR, you must consider providing technical support for your
product as part of your decision to bundle and resell LabVIEW with your
target. Customers will contact you to purchase your target, obtain a valid
serial number, and receive technical support for your target. You are the
expert for your target, but National Instruments can help you with general
support issues.

In addition to the Embedded Development Module documentation, you
also have access to the LabVIEW Embedded Target Development
Community, the LabVIEW Embedded Discussion Forum, and training.

*  The LabVIEW Embedded Target Development Community provides a
place for Embedded Development Module users to upload, share, and
download plug-in VIs for various hardware platforms. You can access
the community by visiting ni . com/info and typing edmcomm.

e The LabVIEW Embedded Discussion Forum provides a discussion
forum for the Embedded Development Module and other LabVIEW
Embedded products. You can access the forum by visiting
ni.com/info and typing edmforum.

*  Onssite training at National Instruments corporate headquarters or
Web-based training available upon request.

Visit the following sections of the National Instruments Web site atni . com
for technical support and professional services:

e Support—Online technical support resources at ni . com/support
include the following:

—  Self-Help Resources—For answers and solutions, visit the
award-winning National Instruments Web site for software drivers
and updates, a searchable KnowledgeBase, product manuals,
step-by-step troubleshooting wizards, thousands of example
programs, tutorials, application notes, instrument drivers, and
SO on.

—  Free Technical Support—All registered users receive free Basic
Service, which includes access to hundreds of Application

© National Instruments Corporation A-1 Target Distribution Guide


http://www.ni.com/
http://www.ni.com/cgi-bin/redirect.cgi?dest=infcoprod&src=lvhelp&openagent&code=rdbp04
http://www.ni.com/info
http://www.ni.com/info

Appendix A Technical Support and Professional Services

Engineers worldwide in the NI Discussion Forums at
ni.com/forums. National Instruments Application Engineers
make sure every question receives an answer.

For information about other technical support options in your
area, visit ni.com/services or contact your local office at
ni.com/contact.

¢ Training and Certification—Visit ni . com/training for
self-paced training, eLearning virtual classrooms, interactive CDs,
and Certification program information. You also can register for
instructor-led, hands-on courses at locations around the world.

e System Integration—If you have time constraints, limited in-house
technical resources, or other project challenges, National Instruments
Alliance Partner members can help. To learn more, call your local
NI office or visit ni.com/alliance.

If you searched ni . com and could not find the answers you need, contact
your local office or NI corporate headquarters. Phone numbers for our
worldwide offices are listed at the front of this manual. You also can visit
the Worldwide Offices section of ni . com/niglobal to access the branch
office Web sites, which provide up-to-date contact information, support
phone numbers, email addresses, and current events.
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