LabVIEVWV Application Builder:

Tips and Tricks for Deploying Desktop Applications
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Agenda
1. Review of LabVIEW executables
Configuring and building an EXE
VI dependencies — load and build considerations
2. Designing for modularity and upgradeability
Source Distribution plug-ins (demo)

Packed Project Library plug-ins (demo)
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Goal: Package Compiled Code for Distribution
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Basic Configuration: Source Files Category
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This is the only dialog that absolutely needs to be defined by a user in
order to build a very basic LabVIEW system
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What App Builder Does VWhen You Build

Startup VI
Application-Specific,

Statically Linked Code
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Create new application
instance for build

Open top-level VI

(and any always-included VlIs)
|dentify statically linked
dependencies

Remove unused Vls
Re-compile in new
application instance

Save files to new location
Build into executable

Executable
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EXE and the Run-Time Engine

Executable Run-time Engine

Loader Core LV RTE

loads VIs and talks Core LabVIEW libraries
to run-time engine and resource files
: ' required for Vls to run
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When Are Dependencies Loaded?
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Reload for each call
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| oads when caller loads

 “Static” loading
* | oad cost incurred when EXE loads even

if code is not executed

Loads when caller runs

* “Dynamic” loading

» Load cost incurred when
EXE runs, but only if this
code is executed

Load and retain on first call
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How Are Dependencies Included in EXE?

Added to EXE automatically

Y - Reload for each call Load and retain on first call
h‘u"[.vi _t' u m
Z n B n £
bt = ,,_H'-':_ B, [}
2 = 3 N + - 1":-'[ ]
un

» Wait Until Done
vAuto Dispose Ref

= |
Not added to EXE automatically
Executable
@ L
|'1.5u|::|‘|.|'1.1.ri e % ﬁ""’ VI ﬁ
; S Run VI
i T
[EsubVii] u@ i ® + Wait Until Done
EREE vAuto Dispose Ref
NATIONAL

ni.com INSTRUMENTS




“Field Upgradable”

Add to or change an application’s functionality after it has
been deployed

- Could be an update to existing code
- Updating statically linked code
- Localized bug fix
- Swap one implementation for another

- Could be new functionality via a plugin
- Dynamically loaded
- Additional features, HW, etc.
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Organizing Code into Project Libraries

- |dentify atomic modules of code Public AP
that are de-coupled

- As a general guideling, atomic
modules of code should be
organized into libraries

- Libraries should have a public API,
which are the only Vls that can be
called externally

Private Methods
- This is the first step
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Reducing Footprint of Large Libraries (like AAL)
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Information
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Source File Settings Remove unused polymorphic VI instances

Icon Rermove unused members of project libraries
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Additional Exclusions Modify project library file after removing unused members
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Single EXE

Executable
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“External” libraries statically linked, automatically included in EXE
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EXE + External Vs
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External libraries statically linked, kept external to EXE via build settings
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Separate Source Distributions
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Separate Source Distributions

- Create an EXE with core functionality
- Distribute source distributions for plugins

Process:
1 Create a new project for lowest level plugin library
2 Place library in project
3. Add other plugins libraries from built source distributions
4 Build source distribution from project
o include vi.lib Vs, exclude other plugins
Repeat 1-4 for all libraries, working up dependency chain
Build EXE with each library in it's own folder

o o

Gotchas:

- If similarly named VIs may be revved independently then add a prefix or
library associate

- At each stage resolve all conflicts to point to the exported source
distribution before building
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Separate Source Distributions (continued)

- Create an EXE with core functionality
- Distribute source distributions for plugins

To upgrade:
1. Modify Vls in the appropriate project
2. Rebuild source distribution
3. Replace folder in EXEs build location
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Demonstration

Separate Source Distributions
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Automating Builds

Building multiple projects in the correct order doesn’t need
to be tedious — this i1s LabVIEW, you can automate it

NI_App_Builder_APLIvlib:Build.vi

Path to project B |oococoon Generated files

Mame of build specification... i g
Mame of target (My Computer) ....fw = error out

error in (no error)

Builds a build specification using the properties in memory that you
configure when you right-click a build specification and select
Properties. To use this VI, you previcusly configure the build
specification using the Properties shortcut menu opticon.

E:
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% Shared\Shared. lvproj
| proj
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|'?:LDgging‘-.Lngging.l‘.fpruj
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Packed Project Libraries

- Distribute and deploy LabVIEWV libraries as a single file
- Think of them like LabVIEW-native DLLs
- PPL still a young feature (especially w.r.t. classes)

Development Environment Deployed System
4 ) 4 )

A
v ’ } Callers
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} Project Library ~ / / / Packed Project L/bra%y
j‘> : F Public AP
1 Public AP 1 Compiled
AR LR VA code
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} Private Vls
\ J \ J
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Separate Packed Project Libraries
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 Build order
Important

» Updating
slightly different
from SDIST case
* Acq and
Logging include
Message Ivlibp
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Separate Packed Project Libraries

- Create an EXE with core functionality
- Distribute packed project libraries for plugins

Process:
Create a new project for plugin library

1.

2. Place library in project

3. Add other PPL dependencies as necessary

4. Build PPL from project

5. Repeat 1-4 for all libraries, starting with lowest level

6.  Add PPLs to main project, resolve all dependencies

7. Build EXE

Gotchas:

. ,g\t _leoela_ch stage resolve all conflicts to point to the exported PPL before
uilding

- Only need keep one copy of each PPL (common dependencies may get

duplicated)

- Some issues with PPL and class name resolving
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Separate Packed Project Libraries (continued)

- Create an EXE with core functionality
- Distribute packed project libraries for plugins

To upgrade:
1. Modify Vls in the appropriate project
2. Rebuild PPL

3. Replace PPL in EXEs build location
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Demonstration

Separate Packed Project Libraries
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Managing Duplicate Dependencies

> |
Executable
——’T~~~
Y L 1 T
————— i . T
‘__— i ~~~~
“““ ! ~~~~~
~ 47" D y T >
( h ( = | R
mmiml= mmiml= mmiml=

. N .
|DDDD| |DDDD| |DDDD| |DDDD|

Library A Library A Library B Library C
i ) OO o S O y,

NATIONAL
ni.com wlNSTRUMENTS'




Summary

- App Builder is a powerful tool

- Different build strategies optimized for different scenarios
- EXEs

- Deployed Vls
- PPLs

- PPLs are an evolving technology

- http://www.ni.com/labview/skills-quide/en/
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