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LabVIEW Developer Days

Build Code. Form Communities. Gain Confidence.
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Best Practices for Code Packaging in
LabVIEW
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Great LabVIEVW Code — Now \What?

£ Packaging Code in LV.lvproj - Project... E'@

File Edit View Project Operate Tools Window F

IR

Items | Files

% Projec: Packaging Codein LV.bproj
- B My Computer

& [ Shared Utilities

&+ [ Package Configurations

Eﬂ, Main.vi

- e, subvi.vi

- [l dynamically launched subvi.vi
- 20" Dependencies

& 4 Build Specifications .

INSTRUMENTS'

NATIONAL
ni.com y




Four main use cases

- Sharing source code

- Distributing an application

- Sharing a reusable component (API)
- Adding a plug-in to an application
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Sharing Source Code

- Another developer needs a copy of your source code

- Nalve approach:
- Copy folder on disk, make zip file, email to colleague

SSUeES:
- VI dependencies
- Multiple editors

Mame

1) LabVIEW Project - Copy - FINAL - v2 - fixed bug.zip
LabVIEW Project - Copy - FINAL - v2.zip

i

1, LabVIEW Project - Copy - FINAL zip BAD
1) LabVIEW Project - Copy.zip

i

) LabVWIEW Project.zip
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Sharing Source Code -\VWhat

- Source Code Control
- Sharing code amongst developers of the same codebase

- Source Distribution
- Exporting a copy of the code with all dependencies
o Typically to a developer in a different group or for a different project
- One option for distributing plug-ins (more on this later)
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Source Code Control— Do | Need [t?

Do | ever
make a
mistake?

Do my
colleagues?

¢ NATIONAL
ni.com ’ INSTRUMENTS'




Sharing Source Code — Source Distributions

Create a Source Distribution Build Specification

Select the source files you need

All dependencies will be automatically included

Source distributions do not include the project file itself
- You must manually include the project file in the project

E} My Source Distribution Properties
. Category Source Files
¥ Packaging Code in LV.lvproj - ... [ = | [m=l 223 Information
Source Fil i F
File Edit View Project Operate Tools Wind Project Files Always Included
= estinations = -Jmll dynamically launched subvii
[EEX=1: IR RN =D |” Bk | @~ Source File Settings ) Shared Utilities
= Advanced || Package Configurations
ltems | Files Additional Exclusions el Mainavi
Version Information = ;
= (Bl Project Packaging Code in LV.Ivproj Pre/Post Build Actions % subvixi =),
= g My Computer Preview = P
G [ Shared Utilities
& [ Package Configurations
- ] Mainvi
-l subvivi
il dynamically launched subvivi
"% Dependencies
=3 i Build Specifications Always Excluded
= My Application
B @ My Source Distribution
& 75 My Zip File
é?l Wy Installer
=
4=
Buld || ok ][ cancel |[ Help
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Sharing Applications

- Executable for standalone applications

- Shared library (DLL/.so/framework) for integration into other
environments

- Common pitfalls:
- Path changes from dev to executable
- Different behaviors needed in executable vs dev environment
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Applications - Paths

- Application Directory Constant
- (File I/O>>File Constants palette)
- Returns the project directory when run from dev environment
- Returns the executable directory when run from executable

- Keep same relative paths in project and executable

& My Application Properties
Category Source File Settings
Information
;UUF_CE F_”ES Project Files | = Inclusion Type
stinat o
- |nar1 - = § My Compute Include if referenced
i | Shared Utilities
f;;‘” . [+, Package Configurations Deestination
vance -, Main.vi
Additional Exclusions % cubwviovi Sa";E 2 caller” |T|
Version Information -l dynamically launched subvi.vi v am? as.ca =
Windows Security Application.exe
Shared Variable Deployment 25" Dependencies Support Directory
Run-Time Languages Plugins
Web Services
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Applications — Conditional Disable

- Use the Conditional Disable Structure to encapsulate code meant to
run only in development environment or as an executable

RUN_TIME_ENGINE==True =

|Put EXE-only code here|
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Sharing Applications — Build Process

Write application code

Build executable

Create installer build with
exe build as source file
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Application - DEMO
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Components

- Nalve approach: make a source distribution and ask a user to put
everything in the right place on disk. Or worse, just make a copy for

every project.
- Issues:
- Adding items to the palettes
- Recompiling for different LabVIEW versions
- Removing/updating components
- Dependent components
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Components

- Simply copying a ‘shared’ folder is inefficient
- Hard to update across multiple applications

- Instead, build an APl and distribute a component

2 Packaging Code in LV.lvproj - ... EI@

File Edit View Project Operate Toels Wind

IR IEIES

Iterns | Files |

= [l Project: Packaging Code in LV.lvproj
= B My Computer
& [ Shared Utilities
|:,..| Message Queue
|:...| Current Value Table
E,J Package Configurations
=|;i1, Main.wvi
|;g subvivi
|;g dynamically launched subwvivi
_'l:-,_" Dependencies
E} ‘% Build Specifications
E My Application
E My Source Distribution
i 15 My Zip File
a';’ My Installer

Current Value Table

a4 Q Search

), Customize™

Write

= b
== L. =
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V| Package Manager for API| Distribution

Package~ Create

Manager “\/| Package” files
from LabVIEW code

VI Package Manager

File Edit View Package Tools Window Help

YWH e ®H B J B2odd[-] Ba =] |&

Name Version Repository [« [ -
nise sys\ng 11-1 NI LabVIEW Tools Network Mational Instruments
6 NI LabVIEW Tools Network National Instruments

Ry Find and Install
' VI Packages,
Package Information

Select an action to perform on the package. dOWn | Oa da b | e from th e

#2099 |- J LabVIEW Interface for Arduino Interﬂet

Product Homepage

; LabVIEW Interface for Arduino v1.3.0.26 by National Instruments -
= Released On: Fri, 03 Jun 2011 10:19:37 -0500 T
3 . Author: Sam Kristoff M
& 3 Il | =, Showin Palettes Copyright: Copyright (c) 2011, National Instruments a nage
5 . Compatible LabVIEW Versions: > = 2000,

£, Shon bample || Compatitle 05 Versions ALL VI Packages used in

Repository Name: MI LabVIEW Tools Network

ad)|
Description: m |‘t | | 't
| The LabVIEW Interface for Arduino toolkit provides an easy to use interface for the Arduino microcontroller u I p e app ICa IOnS
platform. The LabVIEW Interface for Arduine allows you to quickly and easily create graphical user interfaces | =
U for virtually any component that is compatible with the Arduino micrecontroller. This open source toolkit is

made for customization allowing users to create custom drivers for their sensors. Please visit www.ni.com/
arduino for more information.

e TR Buy and Sell

LabVIEW Interface for Arduino

| | | VI Packages on the LabVIEW

For example code, demos, documentation and help please visit www.ni.com/arduine .

LabVIEW Tools Network,

Ldded RlinkM Framnle

: a marketplace on the

web.
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Components - Locations

. |b e Public reuse components
VI ¢ /vi.lib/company/component

® [nstrument drivers

IHS’[I’ | | b ¢ /inst.lib/company/instrument

USer. ||b e For a user’s personal libraries
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Components —Tips

- Develop your component in a separate project from any application that
uses the component

- Never link directly to the source code of a component — always use the
export (VI Package, installer, etc)

- Limit dependencies on other components to the minimum necessary

- Avoid making changes to the public API
- Maintain backward compatibility
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Source Code Control — Basic Structure

Projects

— Component A

dev
trunk
export

— Component B

L Application

dev
trunk
export
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Updating Components — Build Process

Modify Component Source

Build Component Export
Install Component Export
Update Application Code
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Plug-Ins

- Extend functionality of existing application without modifying or
rebuilding the application itself

- <screenshot of calling VI dynamically>
3 My Application Properties @

Information

Praject Files Startup VIs o

Destinations :
Source File Settings = g Bl eamples
Icon = .
Advanced @ subviav
Additional Exclusions -
Version Information
Windows Security &=
Shared Variable Deployment
Run-Time Languages

Web Services

Pre/Post Build Actions
Preview

Always Included -
Eﬁ. dynamically launched subviwvi

-
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Plug-ins - LVOOP

- Factory Pattern

- Common OO design pattern to instantiate an instance of a class at
runtime where the specific class details are not known at edit time

- Must have an abstract class that defines the interface for the plugins
- All plugins must inherit from the abstract class

Generic Plugin.vclass  Generic
Plugin.lvclass

e

Absolute Get LV Class
Path Default Value.vi

= .
-0 To More
Specific Class
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Packaging Plugins

- Two main approaches:

- Source Distribution/Zip File
o Simpler build process
o More files on disk
o Source code more exposed

- Packed Project Library (lvlibp)
o More complex build process
o Single file per plugin
o No source code exposed
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Packed Library for LVOOP Plugins — Build Process

Build abstract plugin class
Export abstract class as PPL

Build main application using
abstract PPL
Export main application

Build plugin class PPL
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Packaging Plugins — Dependencies

- Exclude dependent packed libraries from a packed library build (2014
and later)

- Retains link to original packed library
- Greatly simplifies creation of plugins (especially LVOOP plugins)

= My Packed Library Properties @
Category Additional Exclusions
Information
source Files [ Disconnect type definitions
Destinations _ _
Source File Settings Remove unused polymorphic VI instances
Advanced Remove unused members of project libraries
Additional Exclusions

7 . —_ ' .
Connector Pane State Maodify project library file after removing unused members

Version Information
Pre/Post Build Actions

Preview Exclude dependent packed libraries
[ Exclude dependent shared libraries
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Considerations

- Consider the target. Source distributions are not platform-specific.

Most other types can only be used on one platform (Win, Mac, Linux,
LinuxRT, Pharlap, VxWorks, etc)

- PPLs, EXEs, DLLs/Shared Libraries, .NET Assemblies are target-
specific
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